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Scientific American. 


BUILDING THE NEW NAVY. 

Contemporaneously with the launching of the new 
cruiser Maine at a United States government ship- 
yard comes the annual report of the Engineer in Chief, 
showing how the entire work of rebuilding or con- 
structing a new navy, worthy of our position as a na- 
tion, has progressed during the past year. “Itis a 
matter of pride for the Bureau of Steam Engineering,’ 
says Engineer Melville, “to be able to state that, ex- 
cept for the Newark, which has engines very like those 
for the Philadelphia, built by the same firm ; the Con- 


~ |eord and Bennington, whose engines are copies of 


the Yorktown; and the Texas, purchased abroad, all 


designs ; and that of sixteen vessels for whose construc- 
tion bids have been received in the last eighteen 
months, for but two have designs for machinery 
been submitted by the bidders, and in both these 
eases the bureau's designs were adopted. The bureau 
has also during the past year prepared the plans 
and specifications for the motive machinery of coast 
line battle ships Nos. 1, 2, 3, of about 9,000 tons 
displacement each; armored cruiser No. 2, of 8,100 
tons; protected cruiser No. 12, of about 7,350 tons; 
protected cruiser No. 6, of 5,500 tons; and Ammen 
harbor defense ram. Specifications have also been 
prepared to be followed by bidders who prefer to sub- 
mit their own plans of machinery.” 

Chief Naval Constructor Wilson, after referring to 
the satisfactory work on the Maine, notes that ** With 
the gradual appearance of the new steel navy has 
come the rapid retirement of the wooden fleet. When 
the Chicago, Boston, Atlanta and Dolphin were be- 
gun, the serviceable wooden steam vessels numbered 
thirty-seven ; now there are eleven new steel vessels 
and one first-class torpedo boat in commission, and 
only eighteen wooden vessels. In about seven years 
the wooden fleet will have practically disappeared, or 
have been utilized as receiving and training vessels.” 

The new vessels are described in Constructor Wil- 
son’s report in the minutest detail. The harbor de- 
fense or Ammen ram of 2,050 tons is to be heavily 
armored and fitted with a powerful removable steel 
ram-head, but is to be without armament. Much 
space is devoted to a description of the three ; reat 





2 | coast line battle ships designed with a view of meeting 


in battle vessels carrying the heaviest guns and armor. 
The armament of these vessels will consist of four 13- 
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us | entire medical fraternity of the United States. Many 


| doctors have already left for Europe to study Prof. 
| Koch’s system, with the idea of starting hospitals and 
sanitariums in this country in which lung diseases and 
all cases of tuberculosis may be treated after the new 


nei | plan. At least one consumptive patient, whose case 


has been carefully diagnosed, and both of whose lungs 


. au | are affected, has also been sent for treatment direct to 


Dr. Koch, with the cabled consent of the latter. 
In the meantime it is well not to expect too much 
from this apparently great discovery. Those who make 
too large assumptions on its account, and are then dis- 
posed to discredit it wholly because it does not come 
up to such standard, do not come toa consideration 
of the subject with such understanding as is likely to 
| be promotive of any good. It is directly the opposite 
|of the manner in whieh Dr. Koch himself has made 
| all his announcements, and the fear of an ill-conceived 
and improper use of his method of treatment has, 
‘\Geuteion been the principal reason why he has thus 
| far withheld, except from eminent practitioners in his 








met | confidence, the details of his discovery. The doctor 


only claims complete success by this method of treat- 
ment when “applied in time,” which is, of course, a 
very elastic phrase, especially when considered in con- 
nection with the further statement that “little or no 
improvement is to be expected in cases of very ad- 
vanced disease.” 

Tn an interview with an American newspaper repre- 
sentative, cabled from Berlin, Nov. 20, Dr. Koch thus 
summarizes the situation in regard to his discovery 
and its application : 

“I discovered the tuberenlar bacillus eight years 
ago. It was at first warmly disputed, but is now gen- 
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erally admitted. I have ever since then been engaged 
in the study of the deadly parasite, and have been ep- 
deavoring to obtain an inoculating fluid which would 
kill the bacilli and bring about a sufficiently strong 
and healthy local reaction to expel them from the 
body without at the same time destroying healthy or- 
ganisms. Of course, this latter has been the difficulty. 


‘| I believe 1 have it here,” and Prof. Koch held up to 


view a vial of the inoculating fluid. It is of a dark 
brown color, and easily decom posed. 

** There is very little use of my saying just now what 
the inoculating fluid is or how 1 obtained it. It has 
cost me years of my life, and I propose to retain the 
secret for a few weeks longer from publicity, though 
it is already known to my assistants and to wany of 
my professional friends. Its preparation demands in- 
finite pains and exactness, and it is being prepared by 
my assistant, Dr. Libbertz, to whom I have confided 
this important part of my work. I believe I am dis. 
creet on this subject, with good and sufficient reason. 
The experience of premature disclosures has made me 
wise. I calculate I have wasted one year of my life in 
combating some captious and not perfectly conscien- 
tious critics of my original work. Were I to publish 
how the first stage of the discovery was made, the ex- 
act ingredients and the method of the preparation of 
the fluid, thousands of medical men from Moscow to 
Buenos Ayres would to-morrow be engaged in con- 
cocting it, and injecting it, too, for that matter. I think 
Iam right in supposing, as I do, that more than half 
these gentlemen are incompetent to prepare the fluid 
which, with special study and special opportunities, it 
has taken mea yearto prepare. Then these experi- 
ments might cause incalculable harm to thousands of 
innocent patients, and at the same time bring into dis- 
eredit a system of treatment which, I believe, wil! prove 
a boon to all mankind, If experiments now being made 
turn out successfully, then the medical world will find 
me and my devoted assistants only too ready to initiate 
them into the intricacies of the treatment without the 
least reserve. But until then, although it seems per- 
haps selfish, I really claim it is at once our duty and 
the purest unselfishness. They must content them- 
selves with being patient. In the meantime I advise 
them to be very chary as to the statements which ap- 
pear in the press regarding our progress. 

“To sum up the results of the treatment so far in the 
eases in which the physical condition of the patient 
was good—Lupus has yielded easily to the inoculating 
treatment, even when the cases have been of many 
years’ standing. The bacilli have been destroyed cow- 
pletely after a number of injections, of course varying 
with each case, and the web of lupus has in some cases 
been sloughed off, but in the majority it has been 
easily removed surgically. The narbe or star which 
marks the spot where it existed is not so large or the 
disfigurement anything like so great as is the case 
with the sharp spoon treatment, in which the tissue is 
scooped out. Consequently the danger of lessening 
the usefulness of the affected limb is much less, and I 
think the danger of a recurrence is also lessened. 

** As tothe effect upon living tuberculosis, though 
the disclosure is premature, I will tell just how we 
stand. I have twenty patients with whom I person- 
ally follow the treatment minutely, and they represent 
(and I have, of course, chosen them on this account) 
the graduated stages of the disease. In fifteen of 
these patients the bacilli have completely disappeared 
from the sputa. They have gained much in weight, in 
general appearance, and in spirits, which last is not to 
be a neglected symptom. In the remaining five cases | 
regret to say there is not the slightest indication that 
the ordinary course of the disease has been stopped. 
These are cases in which I found already large cavities 
in the lungs. In these the cough, the rattle in the 
throat, and the almost undiminished number of bacilli 
in the sputa continues. All of these symptoms, I re- 
peat, have disappeared in the other cases. Of course, 
nothing can be considered final yet, the first-injection 
to a huwan being having only been made seventy (ays 
ago. I hope for good results in all cases in which the 
vital organs are intact.” 

The eminent Vienna physicians, Nothnagel and 
Billroth, who have been informed of the whole pro- 
cess, express themselves as satisfied of its great value, 
and Professor Virchow appears as an advocate of Dr. 
Koch before the Berlin Medical Society, while Drs. 
Bergmann, Fraentzel, and William Levy, and Staff 
Surgeon Koebl, are contributing signed articles to 
German medical papers fally iudorsing Dr. Koch’s 
statements in regard to his remedy. The German 
Emperor has bestowed the Grand Cross of the Order 
of the Red Eagle upon the now famous discoverer. 


TRIAL TRIP OF THE GUNBOAT CONCORD. 

On November 19, the United States gunboat Con- 
cord, a sister ship of the Yorktown,* had her first tria! 
trip on Long Island Sound. It was a trial of four con- 
secutive hours, primarily to develop her horse powe' 
rather than her actual speed, but during a portion 
of the run she made 1744 knots an hoor, and her aver 


* For i.Jastration and full description of the Yorktown see ScrENT!F!¢ 
AMERICAN SUPPLEMENT 687, 
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age for the entire trip was only a trifle under 17 knots. 
The contract calls for a developed horse power of 3,400, 
which, it is supposed, it will require another trial to 
demonstrate in her engines, as difficulty was experi- 
enced with her feed pumps, but the speed and steadi- 
ness of the vessel exceeded anticipations. She is said 
torhave glided over the water as easily as though there 
had been no resisting medium, there not being a tre- 
mor felt in her light steel hull, even when the vessel 
was going at her highest speed. 
GRAFTING A DOG'S BONE ON A BOY. 

On November 16, at the Charity Hospital, New 
York City, a portion of a living dog’s foreleg was en- 
grafted into a boy’s leg, to take the place of a bone 
that was lacking. There had been congenital malfor- 
mation of the boy’s leg, which had been operated upon 
before, and was broken intentionally by the surgeon, 
but union between the bony fragments had failed 
to take place. The boy and the dog were bound on 
a cot, as shown in the illustration, both under the in- 
fluence of anesthetics, but the dug, which was a black 
spaniel, was ineased in a hardened plaster of Paris 
east, his right foreleg and head and tail being free. 
The boy’s leg showed an abnormal degree of immobi- 














lity and shortening, and just above the ankle wasa 
space that entirely lacked bony tissue. Dr. A. M. 
Phelps, professor of orthopedic surgery in the Uni- 
versity of New York, performed the operation, which 
consisted of engrafting the ulna of the dog’s foreleg, 
the homologue of a inan’s arm, into the wound. 

The boy’s leg was shaved, washed with soap and 
water, and serubbed witha brush of bristles. Squibb’s 
ether was poured on the skin in order to neutralize the 
fatty secretions. Then came the aseptic measures. 
The skin was scrubbed with a solution of corrosive 
sublimate, and towels dampened with the solution 
were placed around the leg and ankle, leaving only a 
small portion exposed to the operator. The leg was 
seen to be scarred, the result of former operations. 
Every instrument was kept in an antiseptic solution. 
The cicatricial tissue was carefully removed, and the 
ends of the bones exposed to view. All bleeding dur- 
ing the operation was prevented by an Esmarch's 
bandage above the knee, which effectually compressed 
all the blood vessels of the leg. All newly formed 
tissue was scraped away. The periosteum of the bone 
was carefully pushed back with a periosteome. A 
nutrient artery in the bone was prevented from bleed- 
ing by a wooden plug made from a match. All the 
vessels were tied, and then the Esmarch bandage was 
removed. Soperfectly had this controlled the blood 
vessels that only a small amount of oozing occurred, 
which was readily stopped with boiling hot water. It 
being so near the ankle joint, great care had to be ex- 
ercised in order not to cut into the joint. A plaster 
bandage was then put on from the thigh to the base 
of the toes, being left open at the point of operation. 

The dog’s leg was first denuded of hair and rendered 
thoroughly antiseptic. Here comes a delicate part of 
the operation. Animals are more susceptible to an 
anesthetic than a human being, and great care has to 
be taken that the animal does not die, for it is a live, 
not a dead, dog bone that is wanted for the void in the 
boy’s leg. The surgeon cuts down into the dog’s leg at 
a point where a dog’s knee ought tobe. The graft 
must be nourished, and to insure nutrition the keenest 
knowledge of the distribution of arteries in the canine 
anatomy is essential. The surgeon finds it necessary, 
and does preserve that part of the interosseous artery 
from which the nutrient artery of the bone makes its 
exit. The head of the ulna, one of the bones of the 
dog's forearm, is sawed off. One and a half inches 
below this the nutrient artery is given off, with its 
numerous ramifications throughout the bony tissues. 
The next division of the bone must be an inch and a 
half below. This severs the interosseous artery, but it 
is easily tied, and that prime factor, the nutrient 
artery, issaved. In his hands the surgeon now holds 
& piece of bone an inch and a half long. It is separated 
from the bony parts of the dog, but connected by flesh 
and those life-giving ducts, the arteries. 

All is now ready, and the dog is placed alongside the 
leg of the boy, his head toward that of the boy. Holes 
are bored in the ends of the bones in the boy’s leg, and 
silver wires are passed through, connecting the two 
parts loosely. The graft is next dropped between 
these two extremities, and medullary portions of the 
boy's bone are made to fit over an alaminum peg. The 
silver sutures are drawn tight and tied. The skin and 
flesh flaps of the dog’s leg are sewed firmly to the sides 
of the wound in the boy’s leg and it is dressed antisep- 
Neally. Two long rods of iron are bent to form a pro- 
tection over the wound. They are firmly bandaged to 





the body by plaster of Paris bandages, and are made 
to allow the surgeon to look at his dressing. Last of 
all comes the firm strapping of the dog to the boy's 
leg. This is done by broad bandages of plaster of 
Paris. The vocal chords of the dog have been cut, 
and this operation, a painless one to the dog, will re- 
lieve the boy from the annoyance of frequent whinings. 
Besides, frequent injections of morphine will prevent 
the canine from becoming restless. 

This ends the operation so far as the surgeons are 
concerned, it being intended to keep the dog, if living, 
ten or twelve days in the position shown. The dog is 
fed with milk and water, and morphine is injected into 
him to keep him quiet. For the first few days, at least, 
after the operation, the patient is said to have been 
doing well. The case has attracted wide interest, the 
novelty of a canine bone formation growing as a part 
of a man’s leg presenting to the medical profession 
especially an attractive field for future investigation. 

WORK ON THE NICARAGUA CANAL. 

Recent cable advices report that work is being ener- 
getically pushed on the Nicaragua Canal, and that 
over $3,000,000 has been expended during the past 
twelve months. The pier at San Juan del Norte has 
been extended 700 feet, and where in last May was dry 
land there is now reported to be ten feet of water in 
the channel. 

Of the plant bought from the Panama contractors, 
there are now six dredges and ten lighters in the har- 
bor, in addition to an immense amount of the machin- 
ery, tools, supplies, and material delivered on shore. 
There are also two large suction dredges, which were 
sent from Charleston, 8. C. Two of the dredges are 
engaged in deepening the channel, and within thirty 
days will give a sufficient depth of water to allow the 
entrance into the harbor of the regular steamers plying 
between New York and San Juan del Norte, so that 
they can discharge in quiet waters. For twenty-five 
years all vessels have been obliged to lie outside and 
discharge by lighters. The route of the canal has been 
cleared from the harbor to the divide cut. 

The railroad toward that point is completed for ten 
miles of the distance, and is used for transportation of 
stores and mattresses for filling the pier. A trestle 
bridge across the harbor is in course of construction 
and is near completion. The machine shop, equipped 
with the best modern machinery and tools, to meet the 
requirements of the work, is also rapidly nearing com- 
pletion. An aqueduct twelve miles long, to bring pure 
water from the mountain streams, is being laid. Offices, 
hospitals, and quarters for employes of the company 
adequate to the present needs have been erected. Seve- 
ral millions of feet of lamber have been reeeived from 
Atlantic and Gulf ports, and cargoes are continually 
arriving. 

Payment has been made for the right of way between 
the lake and the Pacific Ocean. The work of clearing 
the route on that side of the lake has been com- 
menced, and a party of engineers has been engaged lo- 
cating the railroad there. The force of canal employes 
numbers at present 1,500 men, and the ehief surgeon's 
report shows a most satisfactory operation of the sani- 
tary service. 

It is reported that there has not been a single death 
from any febrile or enteric disorders among the whole 
force of the canal employes since the commencement of 
the work. 





HATCHING COD AND LOBSTER. 

Following in the line of scientific investigation first 
opened by our Professor Baird, Mr. Adolf Nielsen, 
Superintendent of the Newfoundland Fisheries Com- 
mission, has established what appears to be a most 
successful hatchery for the propagation of cod and 
lobster in Trinity Bay. The ovaof the cod floats, 
while that of the lobster sinks to the bottom, the eggs 
of the cod being very delicate, and cod hatching much 
more difficult than lobster hatching. Great care is 
needed in supplying the cod ova with constantly re- 
newed pure salt water of a certain degree of salinity 
and density during the hatching time. During May 
and June 700 spawning codfish, in various stages of 
ripeness, were secured, and placed in pounds surround- 
ed with wire netting to which sea water had free ac- 
cess, and fed on the bait in season, such as herring, 
eaplin, and squids. Up to the end of July 33,000,000 
cod ova were collected, of which 17,000,000 were hatch- 
ed and the young fishes placed in good and healthy 
position in the waters of Trinity Bay. The hatchery 
has a capacity for hatching 300,000,000 cod in one 
season. The success in lobster hatching has been even 
more striking. From various near-by factories over 
20,000,000 lobster ova were obtained, and of these, 
15,000,000 were hatched and planted. In the work 482 
floating incubators were employed—small wooden 
boxes anchored in suitable localities to be in constant 
motion in sea water, and requiring the attention of 
twenty-four men. The returns from fourteen stations 
show that over 400,000,000 lobsters have thus been 
hatched and planted this season. There are now 
about 200 lobster factories or canneries in operation on 





the island of Newfoundland, but it is fair to presume 











that, with artificial propagation carried on at this 
rate, there is no limit to the number which may find 
ewmploymert there in the future without depleting the 
supply. 
——$——_—__ +--+ 
POSITION OF THE PLANETS IN DECEMBER. 
VENUS 

is evening star until the 3d, and then morning star. 
She wins the first place on the planetary aunals of the 
month, for, during its progress, she passes one of the 
great epochs in her course. This event is her superior 
conjunction with the sun on the 8d, at 11 h. 4 m. 
P. M., when, passing beyond the sun, she reappears 
on his western side to commence the role of morning 
star. The fairest of the stars will no longer be seen in 
the glowing west after sunset, but will soon be found 
shining in the east before sunrise, growing larger and 
increasing in luster with every evening's reappearance, 
until, at the end of the month, she nearly reaches ber 
most brilliant point, rising about three hours before 
the sun. Venus makes a close conjunction with the 
waning moon on the 11th, at 1h. 35m, A. M., being 
36’ north. Planet and crescent are, however, too near 
the sun to be visible, even if they were not below the 
horizon at the time of the conjunction, 

The right ascension of Venus on the ist is 16 h. 48 m., 
her declination is 23° 39 south, her diameter is 64".2, 
and she is in the constellation Scorpio. 

Venus sets on the ist at4 h. 34m. P. M. On the Sist 
she rises at 4 h. 32m. A. M. 


JUPITER 


is evening star, and reigns supreme among the glitter- 
ing hosts that bestud the western sky in the early 
evening. He has parted with his companion, Mars, 
the two planets making a most interesting celestial 
picture when in conjunction on November 13, as they 
hung side by side from the dark background of the 
sky. Jupiter isin conjunction with the four days’ old 
moon on the 15th at 9h, A. M., being 3° 44’ north. 
Planet and crescent will be fair to see on the evening 
of the 14th. 

The right ascension of Jupiter on the ist is 20 h. 44 
m., his declination is 18° 54’ south, his diameter is 34°.4, 
and he is in the constellation Capricornus. 

Jupiter sets on the ist at8h.49m. P.M. On the 
8ist he sets at 7 h. 22 m. P. M. 


MARS 


is evening star. The interesting feature to be noted 
in his course is the increasing distance between him 
and Jupiter. Mars is 10° east of his rival on the Ist, 
and 25° east of him on the 3ist. Mars is in conjane- 
tion with the moon on the 16th at 3 h. 28 m. P. M., be 
ing 4° 14’ north. 

The right ascension of Mars on the Ist is 21 h. 25 m., 
his declination is 16° 89’ south, his diameter is 7°.2, and 
he is in the constellation Capricornus, 

Mars sets on the istat 9h. 40 m. P.M. On the 8ist 
he sets at 9 h. 87 m. P. M. 


SATURN 

is morning star. He is in quadrature with the sun, be- 
ing 90° west of him on the 8th at 7 h. P. M. He wili rise 
two hours before midnight, when the month closes, 
and may be easily found at that time coming up in the 
east. He isinconjunction with the moon on the 4th, 
the day of her last quarter, at 2h. 11m. P. M., being 
8° 44’ south. 

The right ascension of Saturn on the lst is 11h. 
13 m., his declination is 7° north, his diameter 16’.6, 
and he is in the constellation Leo. 

Saturn rises on the Ist atOh.im. A.M. Onthe3ist 
he rises at 10 h. 6m. P. M. . 


MERCURY 


is evening star. He reaches his greatest eastern elon- 
gation on the 28th at 7h. A. M., being 19° 38’ east of the 
sun. He then setsan hour and a halfafter the sun, and 
is visible to the naked eyes in the west about three 
quarters of an hour aftersunset. He must be looked for 
about 2° north of the sunset point. 

The right ascension of Mercury on the Ist is 17 kh. 
4m., his declination is 24° 31' south, his diameter ie 
4’.8, and he is in the constellation Ophiuchuas. 

Mercury sets on the ist at4h. 46m. P.M. On the 
3ist he sets at 6h. 3m. P. M. 
NEPTUNE 


is evening star. A telescope will bring him into the 
field about 4° northwest of Aidebaran. His right as- 
cension on the 1st is 4h. 15 m., bis declination is 19° 33 
north, his diameter is 2’.6, and he is in the constelia 
tion Taurus. 

Neptune sets on the ist at6h. 39m. A.M. On the 
8ist he sets’at 4h. 87 m. A. M. 

URANUS 


is morning star. His right ascension on the Ist is 13 h. 
51 m., his declination is 10° 49’ south, his diameter is 
8".5, and he is in the constellation Virgo. 

Uranus rises on the ist at 3h. 40m. A. M. On the 
Sist he rises at 1 h. 49 m. A. M. 

Mercury, Jupiter, Mars, and Neptune are evening 





stars at the close of the month. Venus, Saturn, and 
Uranus are morning stars. 
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THE SIMILIGRAPH LEVEL. 
A recent work by Mr. Guiot, 
an artist, aud Mr. G. Pillet, 
professor at the School of 
Fine Arts and the Polytech 
nie Sehool, on landscape 


drawing from nature nas 


grested to Captain Billio 


re the idea of constructing 


su 


»and portable instru 
ment that permits of per 
forming rapidly and accu 
rately aii the ope rations of 
fixing the points and of the 
perspective outiiuing of a 
drawing and that too with 
out much knowledge of the 
laws of perspective. In land 
scape drawing from nature, 
it beips one to place datum 
points and the principal lines 
very accurately, and the 
lraughtsman can afterward 
pot his own work into the 
skete ind give it the stamp 
of originality that befits it. 
His picture will always ap- 
pear very true to nature 
The similigraph level, as 

the instrument is called, con- 

sists of two graduated rules. One of these, A (Fig. 
8), contains asiot forming a slide. Suspended at its 
upper part by the thumb and forefinger of the left 
ind weighted at the bottom, it gives the verti- 
eal. The other rule, B, is movable around a bolt fixed 
upon a slide, C, which moves in the slot of the rule, A 


with respect to which it is capable of taking all posi 


hand 


It may be rendered immovable in these various 
This latter is solid 
and_is polished in order thatfit may act asa wirror. Two 
stops, P, permit of placing the rule, B, ina position at 
right angles with the rule,A. This rule, B, contains 
two apertures in which are stretched horse hairs that 


tions 


positions by tightening the nut, E. 


correspond to the center of the wirror. 

Let us now see to what uses theinstrument is put 
For graphic drawing it serves asa T-square, set square, | 
sliding iare, and double decimeter, and permits of | 
forming parallels, of making symmetrical angles, and 


of bringing angles and straight lines directly to their 


relative position. It thas aids in the copying, enlarg 
ing, and reducing of drawings. 

In the field, it gives the horizon over a very wide ex 
tent, and it serves as a finder, a plumb line, and a 
level. It permits of transferring directiy to the draw 


ing the foreground lines and the verticals in propor- 
tional! length and true direction, and the vanishing 
lines in direction and in length proportional to the 
foreshorteniug for the point of view occupied by the 
observer. In topography, it serves for calculating gra- 
dients, it permits of tracing in situ, so to speak, the 


curves of the level before the observer's eye, and fin- 


Fi. 1—FINDING THE HORIZON, 





ally, it provides a meaus of leveling a large number of | 
distant points from a single station. It would take too 
long to give the details of all these operations, and we 
shail contne our 
selves to pointing 
out briefly the 
principal ones 

To Find the Ho- 
rizon (Fig. 1).- 
Suspend the in 
strument in front 
of the right eve 
after fixing the 
movable rule, B, 
against the upper 
stop pP Raise or 
lower the hand 
until the eyeball 
is seen reflected in 
the center of the 
Ther 
glance at the hair 


mirror 


that covers the 
horizon. This 
also the method 
of ieveling seve 
rail points. 

To Trace on a 
Drawing a 
Ground Line 
Neen Foreshorten 
ed (Vanishing 
Line) (Pig. 

Hoid the instru 
ment suspended 
with the left 
hand, loosen the 
put a little, ob 
serve with the left 
eye the straight 
line that it is de- 
sired to take the 
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services to the teacher as we}! 








direction of. Raise or lower the left hand, and cause 
the movable rule to pivot, with the right hand, until 
one of its edges covers the line sighted. Then tighten 
the nut. It now only remains to make the rule, A, 











= _LBLANADET- 











Fig. 3.—BILLIOQUE’S SIMILIGRAPH LEVEL, 


coincide with a vertical of the paper and to draw a 
line along the rule, B. 

The two rules fold up, and the instrument can be 
put into the pocket. 

The similigraph level is called upon to render great 





Fig. 2.- TAKING THE DIRECTION OF A LINE SEEN 
FORESHORTENED. 











as to the pupil —La Nature 


When was America 
Discovered ? 

As the time is fast ap 
proaching which has bee 
set for the celebration of the 
above epoch, it becomes o;/ 
interest to know accurately 
when it happened. That the 
above statement is not a mere 
truism is shown in an interest 
ing paper by Mr. 8. W. Baleh. 
which we publish in this 
week’s SUPPLEMENT, 778. In 
the confusion of new and old 
times, and of different years, 
Mr. Balch shows that it is far 
from easy to determine the 
exact anniversary of Colum 
bus’ first sight of our shores. 
Four hundred years ago 
many discrepancies existed in 
the times of celebration of 
Christmas, and there is even 
a possibility that the year 
should be 1491 or 1493. If the 
latter, it would certainly suit 
the convenience of the or 
ganizers of the exposition at Chicago. The original 
paper in our SUPPLEMENT must be consulted for full 
elucidation of the interesting problem. 

—__—_»- @-e—___—_ 
DREDGING IN NORWAY. 

The methods in common use in Norway to-day are 
about as primitive as they were in this country fifty or 
a hundred years ago. We find the same simple and 
clumsy agricultural implements, the same rude me- 
chanical devices. This is said only of the more remote 
agricultural districts, however, as in the larger and 
richer farms the same harvesting, reaping and wowing 
machines are to be found that are met with on pros- 
perous farms in this country. This is due in a great 
measure to the great number of Norwegians who have 
come to thiscountry and, after residing here a number 
of years, have accumulated enough means to return to 
their own country for the remainder of their days, 
and have taken back with them the new ideas that 
residence in this country has taught them. It is a 
matter of pride to the American to observe that nearly 
all the agricultural machines in use there are of Ameri 
can manufacture or wodel. 

The Norwegian is rather backward in getting hold 
of modern methods, however, owing to the fact that 
he is limited in his resources rather than that he lacks 
the push or enterprise to introduce improved appli 
ances. Coal isaluxury. Manual labor is very cheap, 
the result being that, as a rule there, man is cheaper 
than steam. 

This fact is illustrated by a curious machine for 
dredging docks and harbors that may be seen sowe 
times in Norway. An enormous wheel similar to the 
wheel of a treadmill is wounted upon a frame raised 

at the sides of a 
. scow. A drum 
; for carrying the 
ehain to which is 
attached the 
dredging scoop 
is mounted upon 
one end of the 
shaft of the 
wheel. Two men 
are sufficient to 
rotate the wheel 
and raise the 
scoop with its 
load. With a 
wheel some nine 
feet in diameter, 
the leverage is so 
great that av 
enormous load 
ean be raised 
without diff- 
culty. 

—__r-o<—— 

It has been sug- 
gested that the 
study of the in- 
fluence of diet 
and habit upoD 
the color of hat 
in different a 
tions of men may 
eause discoveries 
by which ths 
color of the bat! 
in the huma? 
race may be 1 
ified by judicious 
treatment. 
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AN AUTOMATIC CAR COUPLER. 

he illustration represents a simple form of car coup- 
ling which has been patented by Mr. Holiver Megor- 
den, of Weiser, Idaho. The drawhead has a front 
opening adapted to receive one end of a coupling link, 
the latter having at each end a head with shoulders 
on top. These heads are adapted to be engaged by a 
transversely extending lever, fulerumed at one side of 
the opening, as shown in the sectional view, Fig. 1, the 
lever extending through a transverse slot in the draw- 
head to one side of the car. Fig. 3 is a sectional view 
of the lever in engagement with the coupling pin. The 









MEGORDEN’S CAR COUPLING. 


lever is locked in place by a pin, shown in Fig. 2, the 
pin being connected to the drawhead by a chain, and 
having a downwardly extending arm on its outer end 
adapted to pass into a vertical recess near the front of 
the drawhead at one side of the opening. In coupling 
ears this pin is removed, when the entering link in 
passing in raises the lever until the latter drops over 
its shoulder. To uncouple, the pin in either draw- 
head is removed, when the lever is raised and the pin 
inserted under it to hold it in elevated position, as 
shown in dotted lines in Fig. 1. 
- —+e>— 
A DEVICE TO SUPPLY COOL WATER. 

The accompanying illustration represents an ar- 
rangement for cooling the water supplied by a water 
works system or other source, under a head, by pass- 





HILLYZR’S WATER COOLER. 


ing the water through pipes placed in a well, the water 
of which has a low temperature, means being provided 
for relieving the pipes ot sediment and conducting the 
cooled water to the desired point. In the well, as 
shown in Fig. 1, is submerged a coil of pipe of large 
diameter, the manner in which the inlet pipe leads to 


which being shown in Fig. 2. The coil is arranged at | 


the side of the wel., as shown in the horizontal section, 
Fig. 3, so that water may be drawn from the well by a 
bucket or pump, if desired, and the coil is designed to 
be of such capacity, according to the average quantity 
of water to be drawn, that all the incoming water will 
remain in the coila sufficient time to be cooled. Any 
other desired form of coil or casting may be used in- 
stead of the one shown, according to the capacity 
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called for. The outlet or discharge pipe leading to 
the inside of the house is much swaller than the inlet 
| Pipe, whereby water may be delivered at about the 
temperature of the well. At the lower end of the dis- 
charge pipe, and connecting it with the coil, is a short 
| pipe of larger diameter, the latter pipe being provided 
with a valve, whereby water may be drawn rapidly 
through the coil toremove all sediment which may be 
deposited therein. 

For further information relative to this invention 
address the patentee, Mr. George Hillyer, Atlanta, Ga. 
— eee 
A SIMPLE FENCE-MAKING MACHINE. 

The illustration represents a simple form of machine, 
patented by Messrs. G. L. Banks and P. P. Belt, by 
which, it is designed, an inexperienced person may 
conveniently and cheaply construct a fence of a series 
of slats or laths held in place by strands of wire. The 
body of the device is preferably of metal, and in its 
back has a longitudinal recess, a vertical rack bar 
sliding between its sides having teeth from top to 
bottom on one edge and teeth centrally on the oppo- 
site edge. Opposite a central recess in the body are 
| brackets in which is pivoted a toothed segment, from 
| which extends an operating handle, the teeth of the 
|segment engaging the central rack teeth. On the 
|other side of the body are casings in vertical align- 
|ment, in each of which is a loosely fitted pinion adapt- 
led to engage the teeth of the long rack bar. The 
strands of wire to be used in making the fence are each 
fastened by one end to a post, and at their opposite 
ends to any suitable form of tension device connected 
with a distant and conveniently located post. Before 
attachment to the tension device the wires are passed 
through apertures in the pinions, and, the machine be- 
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AN IMPROVED WRENCH, 

A wrench which is readily applied and easily man- 
ipulated to grasp large or small objects has been pat- 
ented by Mr. Walter 8. Bunch, of Marshfield, Oregon, 
and is shown in the accompanying cut, Fig. 1 repre- 











BUNCH’S WRENCH. 


senting a longitudinal and Fig. 2 a transverse section 
thereof, Fig. 3 being a view in perspective. The mov- 
able jaw of this wrench has teeth on one of the sides of 
its bore, adapted to be engaged by similar teeth on 
top of a wedge fitted loosely in a recess of the handle, 
and supported at its small end by a spring secured 
to the rear end of the handle, this spring having a 
tendency to throw the wedge inward and disengage its 
teeth from those of the movable jaw. The under side 
of this wedge is adapted to be engaged by another 
wedge, a handle or trigger from which projects 
through a slot in the bottom of the handle, a spring 





ing moved close to the post at which the work is to be 
commenced, the toothed segment is moved by its ban- 
dle, imparting motion to the opposite rack bar and 
pinions, whereby a twist is given in the wire close to 
the post. The machine is then moved a slight distance 
away and a silat or lath passed down between the 
strands, when the rack bar is moved in the opposite 
direction, giving a reverse twist to the strands on the 
outer side of the slat, and holding it firmly in upright 
position. Slat after slat is thus bound in place, the 
twists being alternately made in opposite directions 
until the panel has been completed. 

For further information relative to this invention 
address the Belt & Loether Fence Machine Co., Fre- 
donia, Kansas. 

AN IMPROVED TOY PISTOL. 

The pistol shown in the illustration is designed to 
conveniently and rapidly explode paper percussion 
caps, the construction being also applicable, according 
to the inventor, with mock guns or rifles suitable for 
use in political campaigns. The barrel is preferably of 
tin, and fitted to slide tightly on the forward end of 
the body, in which are journaled two feed rolls, one 
bearing a ratchet, while a guide tube in the mouth of 
the body leads to the intersection of the feed rolls. 
The hammer has a downwardly projecting arm pivot- 
ed in the stock, and a flat spring secured by one end 
in the rear part of the stock bears with its free end on 
a stud on this hammer arm to throw the hammer down 
on the upper face of the pistol body. The trigger is 
arranged on the same pivot as the hammer arm, and a 
horizontal pawl is pivoted by one (lend to the trigger, 
the forward part of the pawl being in engagement with 
the ratchet of the lower feed roll, and being supported 
by a coiled spring in the stock. The barrel being de- 
tached from the stock, a strip of fulminate ribbon or 
paper percussion caps is folded therein, the barrel serv- 
ing as a magazine, and one end of this strip is drawn 
from the rear end of the barrel through the guide tube 
and between the feed rolls, over the bammer bed, be- 
tween a guide pin and the hammer arm, the hammer 
being cocked. The barrel is then adjusted on the stock, 
and, when the trigger is pulled, the spring-pressed stud 
on the hammer arm is thrown out of alignment,with 
the pivot of the arm, when the spring forces the haw- 
mer sharply down upon the cap. When the hammer 
is cocked for refiring, this spring-pressed stud on the 
hammer arm is again brought directly under 
the pivotal point of the hammer, whereby 
the spring is prevented from acting until 
the trigger is pulled, while the motion of the 
trigger causes the fulminate strip to be fed 
a sufficient distance to locate another cap 
| on the bed for the action of the hammer. 

For further information relative to this 
‘invention address the patentee, Mr. Charles 
| Blampied, No. 195 Lamartine Street, Jamai- 
‘ea Plain, Mass. 
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| QOwkE of the companies in Paris that deal 
‘in compressed air for motive power has 
‘been awarded the contract for street light- 
‘ing on a novel plan. The company distri- 
| butes power through its condensed air sys- 
tem to an ‘mmense number of small dyna- 
mos, each of which furnishes a current for a 


small number of lamps. 


pressing against the larger end of the lower wedge. 
i In normal position, this spring operates to hold the 
|teeth of the upper wedge in engagement with the 
| movable jaw, holding the latter where it has been 
| placed. To adjust this jaw the operator presses the 
trigger rearward, thus withdrawing the lower wedge, 
































BANKS & BELT’S FENCE-MAKING MACHINE, 


when the upper wedge springs inward, by the force of 
the spring extending from its small end and its own 
weight, whereby the wovable jaw is unlocked and can 
be moved to any desired distance from the fixed jaw 
on the outer end of the wrench. When the pressure 
on the trigger is removed, the spring acting ayainst 
the lower wedge causes the movable jaw to be imme 
diately locked in place. 
— >+ e+e 

FORMULA FOE INSKcT BrrEs.--One of the very best 
applications for the bites of mosquitoes and fleas, also 
for other eruptions attended with intense itclhings, is: 
Menthol! in alcohol, one part to ten. This is very cool- 
ing andjimmediately effectual. [t is also an excellent 
lotion for application to the forehead and temples in 
headache, often at once subduing the same.— Weekly 


Med. Review. 











BLAMPIED’S TOY PISTOL. 
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THE LAUNCH OF THE ARMORED CRUISER MAINE 
AT THE BROOKLYN NAVY YARD. 

On Tuesday, November 18, 1890, the hull of the 
armored cruiser Maine was successfully launched at 
the Brooklyn navy yard, in the port of New York. It 
is the largest vessel ever built at this yard, and its 
launching attracted a very great number of people 
from the vicinity of New York, and even from more 
distant points. We have already described and illus- 
trated the building of the ship (see SCIENTIFIC AMERI- 
CAN, vol. lxi., No. 14), The frame was set up as far as 
possible inside of one of the old ship houses, The 
length of the cruiser was such that the bow projected 
many feet beyond the front of the building. The 
depth of the hul! was so great that the flagstaffs which 
a vessel always carries when being launched could 
only be set up after the vessel had left the house, while 
she was still sliding down the ways. 

The arrangements for the spectators were very com- 
plete. The invitations specified in each case some 
particular stand. Of these, a number were erected, 
and designated by letter. Around the bows and on 
either side of the ram was the “ launching platform.” 
Upon this a small staging was erected over the ram for 
the Secretary of the Navy, the admiral of the yard, 
Ex-Seeretary of the Navy William C. Whitney, and 
some guests. The breaking of the traditional bottle 
of champagne and the naming of the ship was en 
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They are to be provided with armored tops, so as to 
constitute fighting masts. 

The deck is to be of 2 in. steel amidships and of 4 in. 
thickness on the sloping parts. Cellulose or woodite is 
to be used where it may be usefal in closing up after 
the passage of a shot. The bottom is doable and 
cellular, with numerous water-tight subdivisions. 

The engines are to be of vertical inverted cylinder 
type, and have three cylinders for triple expansion, of 
following dimensions: H. P. cylinder 354¢ in., L. P. 
eylinder 57 in., L. P. cylinder 88 in., stroke 36in. There 
are two engines actuating twin screws. At 132 revo- 
lutions the engine will give about 9,000 indicated H. P. 
Eight steel boilers 14 ft, 8 in. by 10 ft., to work up toa 
pressure of 135 lb., are to be used. The propeller will 
be three bladed and of 15 ft. diameter. The pumpe for 
all purposes are of the well known “ Blake” type. 
They will supply hydraulic power as well as water for 
the general requirements of the engine. With all 
bunkers filled there will be 822 tons op board, enough 
to last for 7,000 knots’ steaming. 

The engines are to be built by N. F. Palmer, Jr. & 
Co., of this city. The armor plates are to be rolled at 
the Bethlehem Steel Works, Bethlehem, Pa. The cost 
of the entire structure will be about two and one half 
millions of dollars. It is proposed to put the armor 
plates on while the ship is in the dry dock. Traveling 
cranes will have to be installed on each side of the 





trusted to Miss Alice Tracy Wilmerding, who stood 
upon this platform. She is the granddaughter of the} 
secretary. The champagne was made from grapes 
grown in San Benardino County, California. 

The operations of preparing for the launch began 
shortly after eleven o'clock. Two gangs of men on 
each side, armed with oak rams, about ten feet long, 
with four to six men to a ram, began to drive in the 
wooden wedges on each side of the ways. As these 
are driven they tend to lift the ship bodily from the 
keel blocks that have sustained its weight hitherto, 
and from the shores at the sides that have assisted its 
stability of equilibriam. The wedges were cat of 
such length as to admit of twenty inches driving. 
Eight inches was found to be sufficient. This loosened | 
the shores and keel blocks enough to allow the work- | 
men to knock and split them out of place. In about 
an bour the ship was clear of everything except the| 
forward keel blocks and trip shores, and rested with 
full weight in the cradle. 

The ways consist of upper and lower divisions. Two 
long, parallel courses of timber forming the lower 
ways are first laid down om each side of the ship, 
thickly coated on their upper surfaces with grease, and 
extending well down into the water. Upon these the 
upper ways are placed, which correspond in length 
with the ship. They are bolted down at their upper 
end to the lower ways. Upon these the cradle rests, 
and the wedges already spoken of are driven between 
the cradle and upper ways to bring the vessel's weight 
upon the latter. To release the hull the upper ways 
are sawed in two just below the bolts, and then noth- 
ing but friction holds the ship. Often a ship will start 
off of her own accord. In the case of the Maine rams 
were applied to start her, but they did not act. Mean- 
while steel wedges were being driven into the saw cut. 
The rams were rewoved, and while the wedges were 
still being driven, tackles were hooked on each side 
and a strain puton them. The great mass started im- 
perceptibly into motion. The bottle of champagne | 
was broken, and in less than a minute the bull was 
floating in the water. The hour of the launch was 
about 12:45 p. m. 

The first keel plate of the Maine was laid Oct. 11, 
1888, so that a little over two years have elapsed from 
commencement to completion of the shell. The hull 
was designed by Commodore Theodore D. Wilson. 
The engines were designed by Commodore G. W. Mel- 
ville, of the Bureaa of Engineering. The guns and 
equipments are tofbe supplied by the different bureaus 
of the Navy Department. It ranks as an armored 
cruiser of the first class. It is built of steel throughout. 
The dimensions are as follows : Length over all, 324 ft. 
4\¢ in.; on load water line, 318 ft. 3 in.; extreme beam, 
57 ft.; mean draught, 21 ft.6 in. Displacement, 6,682 
tons. Speed, estimated, 17 knots. As launched, the 
displacement was only 1,700 tons on a draught of 7 ft. 
forward and 7 ft. 6 in. aft. 

As at preseut determined, the ship is to have a pro- 
tective belt of armor on the sides, 180 ft. long and 12 
in. thick, Quite probably it may be made of the new 
nickel steel, of a type to be accurately determined by 
further tests. The large guns are to be worked in pairs 
from two Hiehborn turrets, one forward on the star- 
board side and one aft on the port side. The guns 
will be protected by 12 in. armor for the turrets or bar- 
bettes, with 8 in. shields for the guns. The latter are 
10 in. breech-loading rifles, and forme the main battery. 
An auxiliary battery of ten 6 in. rifles is to be mounted 
on the battery deck, protected by 2 in. shields. The 
secondary battery is to include four 6 pounder, eight 8 
pounder, and two 1 pounder rapid-firing guns, four 
revolving cannon, and four Gatling guns. There are 
also seven torpedo tubes covering the entire horizon. 

The rig is to be all fore and aft sails on three masts. 








dock for this purpose. The cranes are to be of forty 
tons capacity, and will cost $50,000 apiece. Two will 
be for the Brooklyn yard, and two others are proposed 
for the Norfolk, Va., yard for putting on the plates of 
the Texas. 

The following list of dates in connection with the 
Maine is of interest as showing how long it takes to 
execute the work and fulfill the legal reqairements in 
such cases : 

Built under act of Congress approved August 3, 
1886. Designed by the Navy Department. Plans ap- 
proved November 1, 1887. Bids for materials opened 
June 4, 1888. Contract for materials signed June 15, 
1888, with Messrs. Carnegie, Phipps & Co., Pittsburg, 
Pa. First frame bent September 10, 1888. First keel 
plate laid October 11, 1888. First rivet driven Novem- 
ber 2, 1888, 11 o’clock a. m. Firstframeraised Decem- 
ber 5, 1888. Vessel launched November 18, 1890. 


Glaciers—their Formation and their March. 

In high valleys, among the mountains whose tops 
are covered with perpetual snow, are often found seas 
of ice, called “ glaciers.” They are formed thus: Snow 
that falls upon lofty mountains melts very little even 
in summer. So in valleys high up among the woun- 
tains it gathers to a great depth, and, from the weight 
of the snow lying above, the lower layers become icy, 
as a snowball does when squeezed. The upper crust 
melts a little during the heat of the day, and the water 
sinks down through the snow, and then freezes at 
night. From this melting and freezing the mass of 
snow is soon changed into a sea of ice. 

In traveling down valleys those ancient glaciers left 
traces of their journey. Over all the places where the 
ice seas passed, the rocks are rounded and highly 
polished. A field of these rounded rocks, when seen 
from a distance, looks like a field filled with sheep 
crouching on the ground, and Swiss geologists have 
called them roches moutonnees—“ sheep-like rocks.” 
In a valley along the summit of the Rocky Mountains, 
near the “ Mountain of the Holy Cross,” there is a 
beautiful display of these polished, rounded rocks. 

As the glaciers moved down the valleys, great rocks, 
frozen fast in the ice on the sides and at the bottom, 
scratched and marked other rocks as they passed by 
and over them. Sometimes these scorings are very 
broad and deep, for the immense rocks the glaciers 
carried were like strong, powerful tools in the grasp of 
a mighty engine. Sometimes the lines are as fine as those 
of a fine engraving. They usually run all one way, 
and, by looking at the direction in which the lines run, 
one can tell the direction in which the glacier moved. 
In the sandstone west of New Haven, Connecticut, the 
deep, broad scorings can be plainly seen, running 
toward the southeast. The height at which these 
scratches occur tells us something of the depth of the 
ice. Markings in the White Mountains indicate that 
the ice was more than a mile deep over the region now 
known as northern New England. 

Wherever the glaciers melted, they left an immense 
amount of * drift,” that is, sand, gravel, and stones of 
all sorts, which had been frozen in the ice when the 
glaciers were forming. The stones of this drift are of 
all sizes. Some are as small as pebbles, others as large 
as smal! houses. There is one at Bradford, Massachu- 
setts, which measures thirty feet each way, and weighs 
four and a half million pounds. There is another on a 
ledge in Vermont which is even larger than that, and 
which must have been carried by the ice across a val- 
ley lying five hundred feet below where the stone now 
is, showing that the ice was five hundred feet thick. 
Great bowlders of trap rock extend through Connecticut 
on a line running to Long Island Sound ; and, assome 
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rocks with it. An immense statue of Peter the Great, 
in St. Petersburg, stands on one of these glacier bow]d. 
ers of solid granite, which weighs three million pounds. 
One of the largest bowlders in America isin the Indian 
village of Mohegan, near Montville, Connecticut. The 
Indians call the rock “ Shehegan.” Its top, which is 
flat and as large as the floor of a good sized room, is 
reached by a ladder. 

Sometimes these bowlders are found perched upon 
bare ledges of rock, so nicely balanced that, though of 
great weight, they may be rocked by the hand. They 
are cailed ‘‘ rocking stones.” Near the little Connecti- 
eut village of Noank, on Long Island Sound, there js 
an immense bowlder called by the people there 
‘** Jemimy’s Pulpit.” It was formerly a rocking stone, 
but the rock has worn away below it and it can no 
longer be moved.—Teresa C. Crofton, in St. Nicholas. 

PHOTOGRAPHIC NOTES. 

Cheap Developing Trays.—That very useful water- 
proof material, Willesden paper, forms by far the best 
material for developing trays. The trays are made by 
cutting out a square 244 inches larger each way than 
the required size of plate, and folding up the sides in 
the way children make a paper box. The corners are 
secured by a few stitches along the edge, the finished 
tray presenting the appearance as below. Now paint 
with a brush dipped in vermilion in very large, bold 
letters, in the middle of the bottom in the inside, « 
word indicating its future use, such as pyro, oxalate, 
toning, hypo, ete. Next melt in a beakeror an old jam 
tin some solid paraffine, about 125° melting point; a 
paraffine candle will do, or, if paraffine cannot be pro- 
cured, use an ozokerite candle, or even the stearine of 
a common or domestic composite. Heat this up so 
that the temperature of the fluid is well above the 
melting point—nearly boiling, in fact. Place your pa- 
per tray on a piece of window glass, and pour into it 
the whole of the contents of the beaker. Tilt the glass 
quickly to all four sides, so as to wet the sides up to the 
edge, and then pour back into the beaker, doing all as 
smartly as youcan. When in use, the trays are held 
on a slip of window glass an inch larger each way than 
the size in use. They have many advantages over any 
other form of tray, of which the following are the most 
important : 

First.—They require no cleaning, as, when emptied, 
the water runs off them as it does off a duck’s back, so 
that they become quite dry instantly. As the fluids 
never adhere, pollution of one solution by another be- 
comes impossible, even if the same tray be used for 
several purposes. 
Secondly.—The weight of the contained fluid presses 
them down on to the piece of glass on which they are 
held, so as to obtain a perfectly flat surface, so that 
less solution is required than with any othertray. It 
is easy to develop a whole-plate film with six drachms 
of solution. 
Thirdly.—Besides being very cheap, they are so port- 
able that half a gross would scarcely weigh as much as 
a single porcelain tray. For camp work nothing is so 
suitable as half a dozen of these trays, carefully made 
so as to “nest,” and packed ina japanned tin case 
open along one side, so as to form a deep, narrow tank, 
and provided with a tin or brass spout near the bot- 
tom, on to which is slipped half a yard of rubber tub- 
ing fitted with a pinch cock. The outer case then serves 
as a water tank when developing.—F. M. Giles, U.B., 
F.R.C.8., Jour. of the Photo. Soc. of India. 
ee 

The Latest New Atlantic Steamship. 

The new North German Lloyd steamship Spree, 
which arrived at New York October 21, from Bremen, 
was built by the Vulcan Shipbuilding Company, in 
Stettin, Germany. She is 485 feet long by 52 feet beam 
and 38 feet deep. She is 9,000 tons burden, is built of 
steel, and is divided into fifteen watertight compart- 
ments by fourteen bulkheads. These are really valu 
able, for they are kept permanently closed. The Spree 
is propelled by asingle screw, operated by triple-ex- 
pansion engines of five cylinders, with three cranks. 
The engines develop 13,000 horse power, and give the 
steamer a speed of 21 knots an hour. The diaweter of 
the screw is 224¢ feet. Steam is generated in 10 steel 
boilers, 6 double ended, 4 single ended, and having in 
all 48 stoke holes. The diameter of each crankshaft is 
244¢ inches, the 3 crankshafts having a weight of 75 
tons. Four dynamos furnish power for the il!umipa- 
tion of the steamer. Each dynamo has a capacity of 
350 incandescent lamps, each of 25 candle power. The 
Spree has accommodations for 200 passengers in the 
first cabin, 125 in the second, and 460 in the steerage. 
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As a means of preventing the formation of bubbles 
in albumen paper, Herr Kronke recommends the fol- 
lowing solution : 








EEE Sd: ecassvésvertiabodiedsausesebotes 15-20 c. c. 
Water.... 10 “* 
Commom ealt...............0000 vehidenTesiees 5 grammes. 


The prints are immersed in this solution immediately 
on being taken off the frame. The object of the salt 
ie to precipitate any silver dissolving in the bath 4* 





of the same kind are found in Long Island, the giacier 
is believed to have crossed the Sound, carrying these 


ehloride. The efficacy of Herr Kronke’s receipt doe> 
not seem to be very well established, however. 
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Patent Legislation for a Century, 

The present century has been the time, and the 

United States the place, in which invention has made 
its greatest strides. The current year has witnessed 
the centenary of the United States patent system. It 
seems, therefore, a fitting time to review the history of 
the country’s patent system, and to contrast the con- 
dition of invention at the beginning and at the close of 
the century respectively. An interesting paper cov- 
ering this ground appears in the current number of the 
Quarterly Journal of Economics. The author, Mr. 
Chauncey Smith, displays familiarity with his subject, 
and the paper bears the marks of research. 

It has been said that the current year is the centenary 
of the patent system of the United States. The be- 
ginning of the patent legislation of the United States 
was an act passed on April 10, 1790, under the power 
given to Congress in the Constitution, ‘* to promote the 
progress of science and useful arts by securing for lim- 
ited times to authors and inventors the exclusive right 
to their respective writings and discoveries.” This act, 
which was entitled “ an aét to promote the progress of 
useful arts,” provided that patents might be granted 
for the invention or discovery of any useful art, manu- 
facture, engine, machine or device, or any improvement 
thereon, not before known. This provision has not 
been much changed in the interval, the language of 
the existing statute extending to any new and useful 
art, machine, manufacture or composition of matter, 
or improvement thereof. Applications for patents 
were to be made to the Secretary of State, the Secre- 
tary of War, and the Attorney General. The right se- 
cured by a patent was “the sole and exclusive right 
and liberty of making, constructing, using, and vend- 
ing to others to be used” the invention or discovery 
for the period of fourteen years. A description of the 
invention in writing and a model of the same where 
the case admitted of it were required. The patent was 
made prima facie evidence that the patentee was the 
first inventor, and that the invention was truly de- 
scribed. This provision marked a change from the 
English system, and has been retained ever since. The 
act contained no limitation of its benefits to citizens of 
the United States, but granted its privileges to “any 
person.” 

Another act was passed in 1793. This act limited the 
benefits of the law to citizens of the United States. 
Applicants were required to make oath that they be- 
lieved themselves the true inventors. The administra- 
tion of the law’ was committed to the Secretary of 
State and the Attorney General. In 1800 the right to 
take out patents was extended to aliens who had re- 
sided for more than two years within the United States, 
and the right was also extended to the legal representa- 
tives of an inventor who had died before a patent was 
issued tohim. In 1819 an important step was taken 
by giving the circuit courts of the United States juris- 
diction of actions for the infringement of patents, with 
power to grant injunctions. In 1832 the practice 
already established was recognized of reissuing patents 
to correct mistakes. 

Iu 1836 the previous acts dealing with the subject of 
patents were repealed, and a new and comprehensive 
act was passed. This act created the Patent Office and 
attached it to the Department of State. It has since 
been attached to the Department of the Interior. The 
office was placed under the charge of a commissioner, 
who was to superintend and perform all duties con- 
nected with the granting of patents. Foreigners were 
placed by this act on the same footing as citizens, ex- 
cept as to the amount of the fees to be paid. The con- 
ditions entitling to a grant were the same, substanti- 
ally, as under the act of 1798. Provision was made for 
an extension of the original term of fourteen years for 
seven years additional in case it should appear that 
the patentee had, without neglect or default on his 
part, failed to obtain a reasonable remuneration for 
his time, ingenuity, and expenses. The authority to 
grant extensions was at first vested in the Secretary of 
State, the Commissioner of Patents, and the Solicitor 
of the Treasury, but in 1848 the authority was vested 
in thecommissioner alone. Applications for extensions 
became very common, and at length so much oppo- 
sition to this feature of the law was developed that in 
1861 the law was changed. Patents were thereafter to 
be granted for the term of seventeen years, and all ex- 
tensions were prohibited. Another feature of the act 
of 1836 provided for the registration in the Patent Office 
ef assignments of patents, and of grants of exclusive 
rights to an invention in specified territories. But 
perhaps the most valuable feature of the act of 1836 
was the power given the commissioner to decide whe- 
ther an applicant was entitled to a patent under the 
provisions cf the statute. The commissioner, in the 
discharge of this duty, was obliged to make examina- 
tion to determine that the invention had not before 
been made in this country, that it had not been any- 
where patented or described in a printed publication, 
that it had not been in ‘public use or on sale with the 
applicant's consent or allowance prior to the applica- 
tion, and that it was sufficiently important and usefal. 
Such an examination had not before been required, 


here and has been adopted in othercountries. To pro- 
vide for facilities for examinations the act appropriated 
$1,500 for the establishment of a library of scientific 
books, which has since grown to 54,000 volumes. The 
act of 1836 gave the Patent Office the power to investi- 
gate and decide claims of priority between several in- 
ventors. In 1837 patentees who had made too broad a 
claim, and whose patents would have been void under 
the previous law, were allowed to file disclaimers of por- 
tions of the original claim, and their patents were made 
good for all they were entitled to claim, even though 
no disclaimer had been made, unless they unreasona- 
bly failed to make proper disclaimers. These provi- 
sions added to the security and value of patent pro- 
perty. 

In 1839 an act was passed which provided that no use 
of an invention by the public, either with or without 
the consent of the inventor, should impair his right to 
a patent unless the use had been for more than two 
years, or upon proof of abandonment. This gave the 
inventor the privilege to permit the use of his inven- 
tion or sell the right to use it without losing the right 
to the patent where the use or sale was not for more 
than two years, but, on the other hand, where this time 
was exceeded, the inventor lost his patent even where 
the use or sale had been without his knowledge or con- 
sent. This legislation may be said to have determined 
the character of the American patent law. With the 
exception of the amendment already referred to as hav- 
ing been made in 1861, extending the time from four- 
teen to seventeen years, no important changes have 
been made since, though the law had a general revision 
in 1870 and in 1875. 

The growth of the patent system in the century which 
has elapsed since the first patent law was passed in 1790 
has been enormous. Only three patents were granted 
the first year, and only fifty-five were granted under it 
before its repeal in 17938. The whole number of patents 
granted before 1800 was 256, a little more than one-half 
the number now issued weekly. The number issued 
in the last ten years, from 1880 to 1890, was 195,454, or 
more than 800 times the number issued during the first 
ten years of the patentlaw. During the forty-six years 
prior to the passage of the act of 1836 the number of 
patents granted, exclusive of reissues, was 9,957, a num- 
ber now exceeded in a period of six months. The num- 
ber of patents issued by the office in 1886, after the date 
of the act establishing it, was 109, and the number for 
the full year 1837 was 436. The whole number of pat- 
ents issued in 1889 was 24.083. In 1836 eight persons 
made up the force of the office, and the aggregate of 
their salaries was $11,550. The expenses of the office 
for the first full year were $33,506.98, and the receipts 
$29,289.08. In 1889 there were more than 560 persons 
employed in the office. The receipts amounted to 
$1,281,728.05, and the expenses to $1,052,955.98, leaving 
a net surplus of $228,772.07. The whole pumber of pat- 
ents granted since 1836 was 431,541. Aceording to Mr. 
Swith’s calculation, in fifty-four years the number of 
patents increased more than fifty-five fold, the receipts 
more than forty fold, the expenses more than thirty- 
two fold, and the number of persons employed seventy 
fold. The increase has been truly wonderful. It 
speaks volumes for the growth of invention and the ap- 
plication of science to industry in the last century, and 
more particularly in the last half century. 

In addition to recounting the history of the patent 
system in the United States, the writer discusses the 
question as to the utility of the system. One would 
suppose that a mere statement of the results achieved 
under it would afford a sufficient answer to this ques- 
tion. But it is known that hostility to the patent sys- 
tem crops up frequently, and that bills are constantly 
presented in Congress providing for the repeal or modi- 
fication of particular features of the act. Indeed, Mr. 
Smith mentions the fact that he was assured some 
years ago by a member of Congress from Massachusetts 
that a large number of the members of the House of 
Representatives were ready at any moment to vote for 
the repeal of the law as a whole. By some the objec- 
tion is made that a patent law does not stimulate in- 
ventions, but that inventors are impelled by a spirit of 
invention which they cannot themselves resist. In 
answer to this the writer, while recognizing that the 
greatest inventions and discoveries have been actuated 
by motives independent of the hope of pecuniary re- 
ward, yet points out that the great number of people 
who take out patents in the United States are stimu- 
lated by the hope of gain, and act in every way as if 
they were. This really goes without saying, as far as 
inventors themselves are concerned, and it iseven more 
true as regards capitalists, who nowadays, as Mr. Swith 
points out, are almost as necessary to the introduction 
of inventions as inventors themselves. The capitalists 
as such certainly have not any motive to interest them- 
selves in new inventions but the hope of gain which 
the patent laws afford a chance of securing. The evi- 
dence of accomplished facts is certainly all in favor of 
the doctrine that patents do stimulate invention, for, 
as the writer points out, the three countries which in 
this age of invention have contributed the greatest 
number of radically new and highly valuable inven- 





either here or abroad, but it has since been retained 


tions are the three countries which have longest secured 





to inventors a right to their inventions, viz., England, 
the United States, and France.—Bradsireet's. 
The Coke Industry. 

The manufacture of coke is an industry of consider- 
able importance, as an indispensable factor in our pro- 
duction of iron and steel. The proximity of its access 
to our metallurgical centers enters largely into the cost 
of production, and its qualities are more or less a 
premium or a discount on the value of the manufac- 
tured metal. 

It is obtainable from all the five great coal fields of 

the United States—the Appalachian, Central, West- 
ern, Rocky Mountain, and Pacific. It varies consider- 
ably in quality and value and physical characteristics, 
In the Connelisville region, which is the great coke- 
producing district of the United States, the coal bed is 
in the form of a basin, some three miles wide and fifty 
miles long, yielding eight to ten feet of workable coal, 
with only one small slate parting eighteen inches above 
the floor. It is soft and easily mined, the digging be- 
ing easy, one man and a boy having dug and loaded. 
57,684 pounds inside of ten hours. This ease of mining 
is the distinguishing feature of the Connellsville basia. 
East or west the cost of mining increases; westward 
the coal hardens, and eastward the beds become thin- 
ner. 
The Rocky Mountain field ranks next to the Appala- 
chian in importance, both immediate and prospective. 
It includes the coal beds of Dakota, Montana, Idaho, 
Utah, Wyoming, New Mexico, and Colorado, the latter 
ranking fifth as a coke-producing State. Its proximity 
to the mines of the precious metals and the smelting 
works of extensive districts are evidence of its import- 
ance, even if of inferior quality. In the two Virginias, 
Tennessee, and Alabama the same reasons hold good 
for its value and importance. Two new fields of cok 
ing coal, low in sulphur and ash and bigh in fixed car- 
bon, and equal to the best Pocahontas as metallurgical 
fuel, have been found in the vicinity of Big Stowe Gap, 
Va., and Middlesborough, Ky., and add to the indus- 
trial prospects of these new centers of metallurgical 
production. 

There is practically no exhaustion of the sources of 
coke supply. It is correlative with our mineral de- 
posits, and if graded in quality and proximity of ac- 
cess, is yet in sufficient quantities to assure all the neces- 
sary supply. In the present production of coke Penn- 
syivania outranks all the other States, producing in 
1888 some 6,545,779 tons; West Virginia next, producing 
581,762 tons ; Alabama comes third, with 508,511 tons ; 
aud Tennessee fourth, with a production of 385,693 
tons. The number of ovens increased from 12,372 in 
1880 to 30,069 in 1888, and the total product in thesame 
time from 8,388,300 tons to 8,540,030 tons, the values in 





The cost of coke varies, and its commercial oaciliation 
is largely in touch with its accessibility. The coke 
made in Wisconsin in 1888 was from coal produced in 
Pennsylvania, and some made in Ohio and Kentucky 
from West Virginia and Pennsylvania coal. Its value 
in Pennsylvania was $1.20 per ton; in Colorado, $4; 
in New Mexico, $6 ; in Montana, $8. 

The following table gives some interesting figures on 
the coke manufacture in the United States from i880 
to 1888, inclusive : 


——-_-— Tons — — 

Years, Coal used. Coke made. Values. 
BEB ccccccccccccceccoccge ee 6,287,714 8,338,300 $6,631 ,267 
BOBL... .coccccccccccccccoesccs 6,540,002 4,113,790 7, 77h, 1% 
1BBR.. .cccccocccccccescoscese 7,577 648 4,798,821 8,462, 167 
BEE, covnncccsevesvs<cateecs 8,516,670 6,014,721 8,121,007 
icsnwccecees ben aenntene 7,961,974 4,873,805 7,242,878 
Tinecs -«. coopgeaseaseqnss 8,071,123 5,106,696 7,629,118 
BBB. c rcccccccoes 5906600 cts 10,688,972 6,845,369 11,158,306 
WR s cccc- coves cosecccovece SAMO 7,611,705 15.821,116 
BIRR, 6nc ccc: cccvce-covescse 12,945,350 8,540,080 12,445,963 


In the nine years included in this table the increase in 
product has been 156 per cent, while in the average 
selling price the value in 1888 was the lowest in the 
time specified. The related position of coke to our iron 
and steel industries places the manufactured cinder 
among the most important contributions to our indus- 
trial prosperity, and it must of necessity coextend with 
all our metallurgical enterprises.—Age of Steel. 
—_—— —+ 0 +o —- 
Diving Apparatus improvement, 

Some practical improvements in diving apparatus 
have been effected by M. Albert Marcelhacy, a French 
engineer. Instead of the heavy electric hand lamp 
hitherto used by divers, he affixes a light but powerful 
glow lamp on the top of the helmet, so that the diver's 
hands are both at all times free for work. The lawp 
is connected by a conductor with a battery either on 
shore or in a vessel above, as the case may be. The 
next point is a new method of connecting the helmet 
with the dress, without any loose parts, and this is 
effected by means of only one water-tight joint instead 
of two as in the ordinary dress. In the new method 
the upper part or collar of the India rubber dress is 
gripped in between the lower rim of the helmet and 
the upper rim of the breastplate, and there held fast 
by gripping pieces attached to the breastplate. These 





improvements have been adopted in tie French navy, 


1880 representing $6,631,267, and in 1888, $12,445,963, © 
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THE ELECTRIC UNDERGROUND RAILWAY, LONDON. 
Among the new works lately inaugurated in London 
is an underground electric railway known as the City 
and South London Railway, 34 miles in length. It was 


opene il on November 4. 18M, by the Prinee of Wales, 
and the public interest in it has been excited by rea- 
son of the novelty of the location, the method of 


working and the method of constraction. The road- 
bed consists of two tracks 4 feet 84g inches in width, 
whieh are laid in two underground tunnels, each 
104¢ feet diameter. These at present extend from King 
William Street. near the Monument, thence under the 
Thames River to the south side of the river, thence 
along and under High Street, Newington Causeway, 
Kennington Park Road and Clapham Road. There 
are four stations. One of the peculiarities of the work 
is its great depth anderground, the rails being, with 
few exceptions,not less than 40 feet below the streets, 
while in some places they are 100 feet underground. 
At the stations the two tunnels are brought into an 
enlarwed chamber built underground, and from these 
passengers are raised by elevators tothe street leyel. 
The cars are propelled by electric locomotives, of which 
fourteen have been supplied. 

When the promoters were before Parliament for the 
purpose of obtaining authority to build the tunnels, 
they met with much opposition from property owners 
along the line, and a searching inquiry was made into 
the particulars of the mode of building and thefintended 
working of the line. The company produced witnesses 
to prove that the tunnels were to be constructed by 
means of hydraulic shields similar to that used in 
America in waking the short section of Broadway 
tunnel. The cars were to be worked by cables, same as 


342 ae Scientific American. . 


return conductors. The dynamos are of the Edison- 
Hopkinson type, and to drive them three Fowler en- 
gines, each of 875 horse power, are provided. The 
operation of the cars, elevators, etc., is reported as 
being very satisfactory; but the reverberating noise of 
the train when running through the tunnel is spoken 
of as rather disagreeable. We give from the J//ustrat- 
ed London News, The Engineer, Engineering, and the 
Daily Graphic, several illustrations, embracing a wap 
of the route, river diagram, the appearance of the tun- 
nels, the stations, the electric locomotives, etc. 
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The Hudson River Tunnel. 
To the Editor of the Scientifie American: 

My attention was drawn to your issue of November 
1, in which you explain the operations now proceeding 
ander the Hudson River by the Hudson River Tunnel 
Company. 

The information which you have received is both 
partial and misleading. Mr. J. H. Greathead is the 
inventor and patentee of the system of tunneling 
adopted by the Hudson River Tunnel Company, and 
the peculiar machinery now used by that company was 
devised by him, and the work of construction carried 
on under his supervision. On behalf of Mr. Greathead, 
I have made a contract with the Hudson River Tunnel 
Company, under which they are permitted to use the 
patent device of this great engineer, and he, together 
with Sir John Fowler and Sir Benjamin Baker, made 
the drawings under which the Hudson River tunnel is 
now being constructed. I desire you to make the 
necessary correction of your report, because great in- 
justice is done to Mr. Greathead in his position as en- 
gineer and to the value of his patents in the United 





in America at San Francisco, Chicago, and New York. 
The cars were to have end platforms and protecting 


States by your statement, which, if promptly corrected, 








gates, and Westinghouse brakes, same as in America. | 
The passengers are to pay on entrance and be raised | 
and lowered from the underground tunnels by means 
of elevators, same as in America, and so on. Many curi- 
ous questions calling for explanations of these novelties 
were put to the witnesses by the parliamentary exami- 
ners, for most of the features were new to them. But 
the fact of snecessfal operation in America carried the 
day, and the necessary authority to build was granted. 

During the construction of the tunnels afew difficult 
places were encountered where the water came into 
the headings ; but these troubles were readily over- 
come by using another American device—Haskins’ 
system of compressed air. This was supplemented by 
an ingenious device of Mr. Greathead, the engineer, 
which consisted in playing a spray of grouting upon 
the exposed portion of the porous heading of soil. The 
compressed air acted to force .the grouting into the 
soil, and thus stop the outward leakage of air and pre- 
vent entrance of water. 

The rapid improvements in electric economies en 
abled the projectors to substitute electricity as a 
motive power in place of the cables as first planned. 
The cars, lighted by electricity, are 29 ft. in length over 
the platforms. The trains consist of an electric loco- 
motive and three cars, accommodating in all 100 pas- 
sengers to the train.which weighs all told 80 to 40 tons. 
The locomotives are able to make 25 miles an hour, but 
the time for the trip of 3'¢ miles, making four stops, is 
at tne rate of 15 miles an hour. 

The underground stations are from 20 to 28 feet in 
diameter. From them stairs lead to waiting rooms at 
the street ierel; also elevators. There are two eleva- 
tore for each station. which will carry up a train load, 
namely, 100 people, in 30 seconds. 

The electric locomotives weigh 10 tons each. On 
each axle is the armature, which forms the spindle of 
the motor. The axles are independent. There is no 
gearing of any kind. Each locomotive is of 100 horse 
power. The current is picked up from a center rail, 
carried on glass insalators. The track rails serve as 
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I assume to have been inadvertently made, and there- 
fore, if so corrected, although the damage cannot 
wholly be repaired, it will relieve you from any respon- 
sibility in regard to the matter. 

Iam Mr. Greathead’s agent and attorney in the 
United States, interested in his inventions, and the 
tunnel, as now being carried on under the Hudson 
River is practically in imitation of the great South- 
wark tunnel and subway which Mr. Greathead con- 
structed. If you will take your file of the English Hn 
gineering, and turn to page 306 of the issue of March 7, 
1890, you will find a statement of the completion of 
that line of subway in London. 1 have boxes full of 
evidence, patents, and other documents in support of 
these facts, and the tunnel company itself, whose work 
you illastrate in your paper of November 1, admits by 
contract and payments of royalty therein provided for 
that the invention which makes their work practicable 
is that of Mr. Greathead. The St. Clair tunnel was 
built upon the drawings made by Mr. Greathead, 
which were improperly appropriated by the Grand 
Trunk Railway Company, and I am under instructions 
to proceed against that company for the unauthorized 
appropriation of Mr. Greathead’s ideas and infringe- 
ment of his patents. 

Respectfully, 
Simon STERNE. 

New York, November 12, 1890. 


[We stated in our paper of Nov. 1 that the Hadson 
River tannel was being constructed by means of the 
hydraulic shield and the use of compressed air in the 
heading. The impression conveyed by our correspond- 
ent’s letter is that both of these important inventions 
originated with his client, and that he now holds the 
patents upon them. In this our correspondent is mis- 
taken. Mr. Greathead, we think, has never claimed 
to be either the originator or the patentee of them, 
those boxes of evidence and other documents to the 
contrary notwithstanding. 

With the inner secrets of the tunnel company we 





do not pretend to be acquainted. No doubt they are 
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using a variety of indispensable patents, for about 
every tool and appliance that can be thought of nowa. 
days is patented. 

Mr. J. H. Greathead was the engineer of the two 101, 
ft. tannels lately completed in London, of which we 
give description in these pages. His experience jp 
tunnel building has been extensive. In this line he is 
the author of several effective and ingenious devices, 
which are patented. The Hudson River Tunnel Com- 
pany is to be congratulated on having the benetit of 
the ideas, devices, and assistance of an engineer so 
able and competent. It is an added assurance that 
this great and difficult work is to be prosecuted wit} 
the highest skill. 

In our recent article we credited the first use of com- 
pressed air in horizontal tunnels to Mr. Haskin, and 
the first construction of the hydraulic shield to Mr 
Beach. Compressed air had been used in sinking cais- 
sons long prior to Mr. Haskin’s time. Still, we believe 
he is justly entitled to the credit of the idea of using it 
as a support of the earth in tunnel headings, and but 
for bim probably there would, to-day, be no Hudson 
Rivertunnel. Sundry proposals for tunneling shields, 
and hydraulics with them, date back nearly to the be 
ginning of this century. But we think it will be found 
the first hydraulic shield actually built and put into 
use, and carrying a connected series of hydraulic rams 
for propelling and at same time directing the shield, 
was that of Mr. Beach, with which in 1869 he built the 
section of railway tunnel under Broadway, New York. 
This tunnel was 9 ft. 4 in. in diameter. The London 
tunnels recently completed by Mr. Greathead were 
built with shields of the above description. They are 
10 and 1044 feet interior diameter. 

The gigautic shields used by the Grand Trunk Rail- 
way under the St. Clair River were of the above char- 
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acter ; so is the great shield now at work in the Hud- 
son River tunnel.—Ep. 8. A.] 


0-0 
Has Pure Water any Color? 

Dr. MePherson, writing to a local scientific journal 
(Pacific Record), states that it has now been undenia- 
bly proved that distilled water has a blue color. A 
Scotch gentleman of much perseverance has carried 
out a series of experiments, and proved this fact, which 
he says is easily demonstrated as follows: Let down 
into water a metal tube (open at the top and closed 
with a clear glass plate at the bottom) close to a white 
object 20 feet below the surface. This object when 
looked at through the tube has a most beautiful blue 
color. The object would have appeared to be yellow 
if its color was due to light reflected by extremely sual! 
particles of matter suspended in the water. 
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The Secret of Cheap Building. 

A man who is resolved to be independent of land- 
lords can build a very comfortable house for from 
$2,000 to $2,500. He can have sufficient room, and a 
house with a decent exterior and a plain interior. He 
ought, first and foremost, provide a bathroom, even if 
he cannot buy a slate mantel. It will be wisest in the 
long run to have a bathroom. Ask any woman who 
has had the care of two or three children bow much 4 
bathroom saves them. The larger the family, the great 
er the saving in work and worry—which is more wear- 
ing than work. If a man has only $2,000 and a large 
family, he must sacrifice something, or deny himse!! 
something, when he builds. If he is wise, he will con- 
trive closets and cupboards, a style of house that rev 
ders running up and down stairs unnecessary (there |s 
nothing so tiresome as going up and down stairs), wake 
his dining room large enough for a living room, and see 
that the arrangement of the kitchen is labor-savibe 
Slate roof, slate mantels, bay windows, and pretty 
trimmings can all be dispensed with. There are peop!* 





| who do not seem to have any clear idea of the things 
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L. Interior of a passenger car. 2. Device for taking the electric current from conductor. 3. Interior of 
underground station. 


THE LONDON ELECTRIC UNDERGROUND RAILWAY. MAP OF THE LONDON ELECTRIC UNDERGROUND RAILWAY 


that are appropriate in a cheap house. We recall an instance where a gentleman, after 
looking at a design for a cheap house, expressed surprise at the cost, which was very low, 
and in the same breath he inquired if it was roofed with slate. A cheap house is not roofed 
with slate, it is needless to add. His next query had reference to the plumbing. If his 
ideas were realized, the plumber would charge at least $300. Evidently the gentleman 
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THE LONDON ELECTRIC UNDERGROUND RAILWAY--POSITION OF TUNNELS UNDER 
THE THAMES RIVER. 


thought that the plumbing would cost about a third of that sum, or less. To sum it all 
up, have substantial tixtures rather than pretty trimming. Good ventilation, ample room, 
plenty of light and warmth may be obtained, if a man desires to insure it in building for 
his own use, at a very moderate outlay. But then he must, as the Manufacturer and THE "LONDON ELECTRIC UNDERGROUND RAILWAY-STATION IN 
Builder says, build to please himself, instead of vying with his neighbors. THE BOROUGH. 




















STATION IN THE LONDON ELECTRIC UNDERGROUND RAILWAY—THE ELECTRIC LOCOMOTIVE AND PASSENGER CARS, 
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Sewer Gas Polsoning.* 

Sewer gas is a technical term suggested by one of its 
sources only. It isa compound product of the patre- 
faction of excrementitious or other orgauic matter ema- 
nating from a variety of sources, but chiefly from the 
neglected and unsealed wastepipes in houses connected 
with sewers or ceaspools. 

he prevalence of affections more or less due to 
sewer gas poisoning, at this season of the year, particu- 
larly among persons who have recently returned to 
their homes, which have been unused for some weeks or 
months during the summer, should serve to make peo- 
ple generally better acquainted with its nature and the 
indications of its presence. 

Sewer gas consists of common air, carbonic acid 
gas, sulphureted hydrogen, ammonium sulphide, and 
sometimes free ammonia, and it frequently bears dis- 
ease germs from filthy wastepipes and sewers, which 
are the favorite breeding places of such germs. Yet it 
is commonly odorless even when it is the most danger- 
ous 

Sewer gas ordinarily finds the easiest access to dwell- 
ing houses when the occupants are absent, or by the 


**spare” rooms—those which are, perhaps, the most 
efficientiy and elegantly equipped witb plumbing fix- 
tures, but rarely used—because at such times and in 


such rooms, the water in the traps of the waste pipes 
evaporates and opens the way for the emanations from 
the patrefying filth in the wastepipes and the cess- 
pool or sewer, with which the pipes communicate, to 
enter the apartment. 

The indications of the presence of sewer gas aré com- 
monly first made known by its effects on the comfort 
or health of persous exposed to it. Hence these effects 
may be justly regarded as the symptoms of poisoning 
by it, though unfortunately, by ignorance or negli- 
gence, they are not often taken advantage of as sug- 
gestive indications of their cause. 

The symptoms of sewer gas poisoning, or the effects 
of sewer gas as commonly recognized by those who 
limit the scope of their inquiries to the sick chamber— 
the diseases more or less due to it—-greatly vary in both 
variety and severity, proportional with the intensity 
of the exposure or the power of constitutional resist- 
ance on the part of the exposed, and hence, unfortu- 
nately, the relation of the effects to the cause are much 
less frequentiy recognized, even by physicians, than 
they should be. Named in the order of their relative 
frequency, approximately, they are about as follows: 

General lassitude, anrefreshing sleep, uncomfortable 
heavy-headedness, morning headache, sticky saliva, 
bad taste in the mouth, poor appetite for breakfast, 
nausea op first rising, feebleness, pasty-furred tongue, 
“ malaria,” relaxed throat, elongated uvula, ulcerated 
tonsils, laryngitis, sticky and inflamed eyes, feverish- 
ness, disturbed sleep,** nervousness,” dyspepsia, irregu- 
lar action of the bowels and kidneys, diarrhw@a,typhoid 
fever, diphtheria, erysipelas, puerperal fever, pyewia, 
septicemia and death—the post-mortem sign—and this, 
if attributed to one of the infectious symptoms named 
(in communities where deaths from infectious diseases 
are required to be reported), is the only symptom re- 
cognized as being of sufficient importance to base in- 
quiry upon. But death much more frequently occurs 
as the result of the non-infectious diseases due to sewer 
gas poisoning than of the infectious, though the rela- 
tions of the former to sewer gas are rarely or never in- 
quired into, either by the physician in attendance or 
the health authorities. 

In cases of death, exclusively reported from infec- 
tious diseases, through the medium of sewer gas, the 
post-mortem examination (of the premises) is com- 
monly conducted by the sanitary inspector of the 
board of health, whose services in this direction are 
never otherwise called for, and the signs or symptoms 
in the premises revealed by his exawination are appar- 
ently the only ones which medical practitioners gener- 
ally accept and boards of health appreciate. The 
symptoms in these cases are about as follows : Corpse, 
undertaker’s paraphernalia, faint or qualmish odor on 
first entering the premises, chokage or absence of traps 
under the wash basins, water closets, sinks, washtubs, 
and wiain house drain pipe, and absence of ventila- 
tion appliances, malodorous cellar, cellar water closet, 
damp places in the walls, floors, or pavements, along 
or near the course of the waste pipes, subsidence of 
floors, rat holes in or about the basement floor. 

When the boards of health acquire such knowledge 
of, interest, and pride in their service as to reverse the 
order of their work, by such an application of the du- 
ties of sanitary inspectors as will gain knowledge 
of and deal with the preventable causes of disease in 
anticipation of the iseue, if allowed to proceed, instead 
of continuously waiting for and dealing with the 
fatal results, and medical practitioners have learned 
that the highest and most sacred vbligation of their 
office, as well as the most suecessful exercise of it, con- 
sists in gaining knowledge of and eliminating the 
causes in conflict with health, the symptoms of sewer 
g28 poisoning and the material causes which give 
rise to it will rapidly wane and ultimately cease to 
exist. 


Scientific 


A Drinking Fountain tor Chicago. 

Mr. John B. Drake, proprietor of the Grand Pacific 
Hotel and one of Chieago’s most prominent millionaire 
citizens, is about to have erected and present to that 
city an elegant drinking fountain to cost $15,000. 

It is to be of polished granite 30 feet high surmounted 
by a bronze figure of Columbus of more than life size. 

A vault for the storage of lee is to be built ander- 
neath the fountain, through which the water will be 
conducted. 

Mr. Drake is not actuated solely by a desire to 
present the city with an ornamental fountain, but he 
believes it will be of humane service during the 





crowded state of the world’s fair in providing free ice 
water to the multitude, and thus the cause of temper- 
ance may be prowoted. 
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AN IMPROVED FLUE CLEANER. 

The device shown in the illustration has a series of 
radially arranged spring-pressed cutters, forming an 
effective flue cleaner, which is readily applied and not 
liable to get out of order. It has been patented by Mr, 
Wm. H. Watson, P. M. 8. 8. Co., Isla de Naos, Panama 











*A. N. Bell, M.D., in the Sanifarian for October, 1800, 


Bay, U.S. Colombia. The casing is made in two parts, 
each having a hub, and both mounted on a stem forw- 
ing the outer end of a handle by which the tool is mani- 
pulated, the casing being held in place on the stem by 
a nut on its outer end. Each section of the casing has 
a cylindrical disk on its largest end, where the two 
sections meet, and in these disks are formed radial 
slots in which slide cutters, each having a V-shaped 
segmental cutting edge. As shown in the sectional 
view, each of the cutters has a radially extending slot, 
through which passes a pin on the face of the disk to 
hold the eutter in place, while allowing for sufficient 
inward and outward wovement. The inner edge of 
each cutter is also segmental, and restson a spring 
held in a circular recess formed in the two disks, the 
radial slots of the disks leading into this recess. A 
loose collar is held on 
the stem in this recess, 
inside of the circular 
spring, to limit the in- 
ward movement of the 
spring when it is com- 
pressed In introducing 
the tool, the cutters are 
pressed slightly inward 
on one side or the other 
until the implement is 
completely inserted, 














when, by shoving the casing forward and backward, 
the cutters remove the seale and other deposits adher- 
ing to the inside of the tube or flue. 
Oh + 0+ Se 
Reckoning Time. 

A correspondent of the Hvening Telegram tells its 
readers how time is reckoned at the observatory in 
Washington, as follows: 

The observatory does not reckon its time by the sun, 
but by the so-called “ fixed ” stars, which are so far off 
that their position with relation to the earth does not 
change appreciably within a few months or years. 
Star time is the only true time, therefore. The opera- 
tor looks through a big telescope and watches for a 
given star that he knows to cross the plane of the meri- 
dian. As it crosses he records what moment it does so, 
as shown by a star time clock with a twenty-four hour 
dial. Then he consults a printed table that shows him 
at just what number of hours, minutes and seconds 
the star in question must actually have crossed the 
weridian plane. 

The table is right, and by as much as the star time 
clock differs from it, the latter is wrong. No attempt 
is made to set the star clock right, allowance being 
simply made in subsequent calculations for the error 
thus discovered, which amounts only to a fraction of a 
second in some days. Next the corrected time, as taken 
from the star clock, is reduced to sun time, which re- 
quires some figuring, inasmuch as the star year is one 
day longer than the sun year. A sun time or “stand- 
ard” time clock stands close by, and the amount that 
this varies from the truth having been ascertained, al- 
lowance is made for the error in sending the noon 
stroke all over the country. 


REGULATING CHRONOMETERS. 
At the observatory all the chronometers made for the 
navy are tested and regulated before they are sent out 


~~ ton vessels, each one of which is supplied with three 
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first class chronometers, as well as one that is half used 
up, called a “* hack,” for carrying about and for rough 
service generally. It takes twenty-one weeks of test. 
ing to properly regulate and prove a chronometer, and 
part of the trial consists in subjecting the instrument 
to the action of cold in an ice box and to heat com. 
municated through steam pipes. Each chronometer. 
when given out, is accompanied by a chart telling just 
how it will vary under certain temperatures. A curi- 
ous exhibit now shown at the observatory includes 
eight chronometers that went down in the great gale 
that swamped a fair part of Uncle Sam’s navy at 
Samoa. Their glasses are broken and their works so 
far used up that they are no good any longer. 
—— ano 
Rules for Distributing Oil, as Recommended by the 
©. 8. Mydrographic Office, 

1. Scudding before a gale, distribute oil from the bow 
by means of oil bags or waste pipes. It will thus 
spread aft and give protection both from following and 
quartering seas. If only distributed astern, there wil! 
be no protection from the quartering sea. 

2. Running before a gale, yawing badly and threat- 
ening to broach-to, oil should be distributed from the 
bow and from both sides, abaft the beam. Where it 
is only distributed at the bow, the weather quarter is 
left -nprotected when the ship yaws. With oil abaft 
the beam, as well as forward, the quarter is protected. 

8. Lying-to, a vessel can be brought closer to the 
wind by using one or two oil bags forward, to wind- 
ward. Withahigh beam sea, use oil bags along the 
weather side, at intervals of 40 to 50 feet. 

4. In a heavy cross-sea oil bags should be hung out 
at regular intervals along both sides. 

5. Steaming into a heavy head sea, use oil through 
forward closet pipes. Oil bags would be tossed back 
on deck. 

6. Drifting in the trough of a heavy sea, oil from 
waste pipes forward and bags on weather side. These 
answer the purpose very much better than one bag at 
weather bow and one at lee quarter. 

7. Lying-to to tack or wear, use oil from weather 
bow. 

8. Cracking on, with high wind abeam and heavy 
sea, use oil from waste pipes, weather bow. 

9. Towing another vessel in a heavy sea, oil is of the 
greatest service, and may prevent the hawser from 
breaking. Distribute oil from the towing vessel, for 
ward and from both sides. If only used aft, the tow 
alone gets the beneft. 

10, At anchor in an open roadstead, use oil in bags 
from jib boom, or haul them outahead of the vessel by 
means of an endless rope rove through a tail block se- 
cured to the anchor chain. 

11. A vessel hove-to for a pilot should distribute oil 
frum the weather side and lee quarter. The pilot boat 
runs up to windward and lowers a boat which pulls 
down to leeward and around the vessel's stern. The 
pilot boat runs down to leeward, get out oil bags to 
windward and on her lee quarter, and the boat pulls 
back around her stern, protected by the oil. The ves- 
sels drift to leeward and leave an oil-slick to wind- 
ward. 
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Armor-Piercing Projectiles, 

Bids have been received by the Ordnance Bureau of 
the War Department at Washington for supplying 
armor-piercing projectiles for the new steel guns now 
being constructed for sea coast defense, as follows : 
Carpenter Steel Company, of Reading, Pa., 8 inch 
shot, $150 each ; 10 inch shot, $285 each. Midvale Steel 
Company, of Pennsylvania, 8 inch, $150"; 10 inch, $287. 
Sterling Steel Company, of Pittsburg, 8 inch, $300; 
10 inch, $575. For the purpose of securing a supply 
of armor-piercing projectiles, Congress appropriated 
$100,000 to decide the question whether or not American 
steel makers can produce shot and shell equal to those 
made in Europe. The projectiles used in the Annapolis 
arwor tests with such success were of European manu- 
facture, and it is the desire of the ordnance officers to 
stimulate steel makers to produce an equally powerful 
projectile in this country. Two of the bids received 
are said to be reasonable in amount, the average price 
being about 50 cents a pound. Just how the projec 
tiles are to be made is not specified in the bids. The 
Carpenter Steel Company has, it is believed, secured 
the right to make them under the Firminy secret pro- 
cess, used in England, but it retuses to permit the pro- 
cess of manufacture to be observed. The Midvale 
Company has been in correspondence with four lead 
ing firms of European shell makers, and, while it is 
willing to permit the manufacture to be witnessed by 
an inspector, the process is to be kept secret. The 
Sterling Company has been working up its own pro- 
cess, and purposes to use the best crucible steel made 
from Dannemora iron. The requirements of the Ord: 
nance Bureau are based apon European tests, and are 
severe. The 10 inch shot, which will weigh 570 pounds, 
will be fired at a velocity of 1,625 feet a second, and 
must pierce a steel plate 11°2 inches thick, and emerge 
without crack or material deformity. The 8 inch shot, 
fired-under the same vonditions, must pierce a plate 0! 
9 iuches thick, 
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A COUNTERBALANCED DRAW BRIDGE. 

There is a new railroad bridge over the Morris Canal 
between the towns of Jersey City and Lafayette, N. J., 
which from its simple construction and easy wanipu- 
lation is worthy of notice. The draw of the bridge, 
which is about 25 ft. long, is manipulated by hand 
power. The entire length of the bridge is 55 ft. The 
principle of operation is clearly shown in the accompa- 
pying illustration. The weight of the draw being about 
three tons, two counterbalanced weights are employed 
weighing three thousand pounds each, made of cast 
iron in the shape of a cylinder, about 3 ft. in diameter, 
and mounted in such a way as to be rotatable on their 
axes. These weights are designed to run in tracks 
which are laid in an ellipse on an inclined framework 
extending from near the top of the central framework 
to the level of the roadway of the bridge. Wire cables 
connect the counterbalance weights with the free end 
of the draw, the cable passing once around the pulleys 
at the top of the framework. The pulleys are wounted 
upon a three inch shaft which extends along the top of 
the central cross beam, and which is provided at its 
right hand extremity with a pinion 244 ft. in diameter. 


This engages with a small piaion that is mounted on | 


the shaft thatis rotated by the endless chain from be- 
low. The draw is almost balanced by the weight of 
the rollers, but the system of pulleys employed renders 
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“To tell a broken bone,” he said, “‘examine care- 
fully the part supposed to be injured and compare it 
with the same part on the other leg or aru, as the case 
may be. There will be an indentation ora swelling 
to indicate a fracture. Now, what should be done in 
case ofa fracture ? Restore the limb to its proper shape 


the bone, nature does the rest,” 
Dr. Newcowb here illustrated how a bone is set in 


street. Then he called to the platform a boy, and 
showed how the injury should be bandaged. 


piece of rag, anything soft will do. Give the iajured 
organ rest, don’t irritate and excite the person injured. 


separated parts to put them together again. 








cian comes. 


and then let nature takes its course. The doctor sets 


an emergency case. He showed how splints could be 
made from common pieces of wood picked up on the 


* Never put a splint next to the skin,” remarked the 
lecturer. “‘ Always put something between—cotton, a 


**In the case of a bruken rib, wind the bandage all 
the way around the body. Ifthe shoulder bone or any 
other joint is dislocated, bear down and press upon the 


“For a sprain get some hot water, as hot as you 
ean bear it, and keep the foot or hand in it for an 
hour or an hour and ahalf. If itisa part you can’t 
| pat in hot water, put hotcloths on. After having ap- 
plied these preliminary remedies, wait till the physi- 


downward. The next thing to be doue is to create ar- 
tificial breathing by moving up and down the arms 
fifteen or twenty times a minute, which should be kept 
up as long as there is the faintest sign of life. Besides 
this, the limbs should be rubbed, and this treatment 
kept up for at least an hour. 

In all cases of poisoning the best thing would be to 
administer an emetic. Mustard is commonly used for 
this purpose, and if an emetic be not handy, a finger 
should be forced down the patient's throat to produce 
vomiting. 

Strong poisons were likely to irritate the stomach, 
and for this common mucilage is good, and to get the 
stomach in good condition again, aromatic spirits of 
ammonia should be administered. 

+ 0 ae 
Ashtabula Harbor, 

Owing to the growing importance of the port of Ash- 
tabula, Ohio, an effort will be made to have Congress 
vote a sufficient sum of money to enlarge the entrance 
and construct a breakwater there. The ore receipts at 
Ashtabula are in excess of all other Lake Erie ports, 
and the voluine of trade is largely increasing, so much 
|so that a prominent vessel owner in Cleveland states 





that he would not be surprised to find that Ashtabula 
would increase her tonnage list next year by fully 20 
per cent over the phenomenal total of the present sea- 
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it possible for one man to raise an enormous weight at 
the end of the draw without any inconvenience. The 
bridge was built for a single track railway bridge, and 
although it has been in service only a short time, it has 
proved very efficient. 
a 
Free Lectures in Public Schools. 

A bill was passed by the New York legislature in 

1888, providing for free lectures in the public schools 





of this city. On the evening of November 17 a course | 


of lectures was commenced in six different grammar 
schools, and from the World and other daily papers 
we learn they were all well attended. Professor C. A. 
Doremus lectured on “ Fire and Water,” illustrating 
his subject with interesting chemical experiments. Mr. 
James Bowie lectured on “ Paris and the Great Expo- 
sition.” Doetor Charles S. Wells took his audience ““A 
Tour on the Nile,” with stereopticon views. Professor 
Henry A. Mott diseussed ‘‘ Light and Color,” made 
clear by experiments. Mr. William Bradford gave 
* Glimpses of the Arctic Regions,” giving a graphic 
description of life in the far North. 

But perhaps the most useful and interesting lecture 
was that of Doctor James E. Newcomb, on ‘ Every- 
day Accidents and how to Treat Them.” It was re- 
plete with hints as to “ what to do till the doctor 
comes,” made clear by interesting illustrations. 

** There are two rules which should be followed in 
case of an accident,” said the doctor. ‘ First, common 
Sense should be used ; second, the person should be 
made as comfortable as possible.” 

After describing the human body, Dr. Neweomb 


A COUNTERBALANCED DRAW BRIDGE. 


‘In regard to wounds. If it is a clean-cut wound, 
see that itis kept clean by repeated applications of 
water. That isthe main thing. Cleanliness is an es- 


the cure. 

* All wounds made by bites, like dog bites, are likely 
to be sore and painful. It is always a good plan to 
cauterize a dog bite. 

‘** Always use water fora burn. Before you attewpt 





/him or her with water. Next, take care to keep the 
wound from the air. Sweet oil is one of the best tem- 
| porary dressings to give relief, and keeps the air out. 
| Baking soda is the best for burns from scalding water. 
‘* Another very common and serious accident is loss 
of blood by hemorrhage. If a scalp wound, take a 
small piece of cloth, wash away whatever little clots of 
blood there are, then put the cloth over the wound 
and}jkeep it,there for twenty-four hours. A hemorrhage 
of the arm may be stopped by pressing together the 
tubes or arteries through which the blood escapes. The 
openings may also be plugged up and then bandaged 
until the doctor arrives. 

** For hemorrhage of the lungs ice is a good remedy, 
and in case of hemorrhage of the nose, cold water may 
be dashed on the neck.” 

In regard to the restoration of apparently drowned 
people, Dr. Newcomb advised that, unless in parti- 
cularly inclement weather, no time should be wasted 
in removing the patient to a place of shelter. 

First, every garment should be loosened, so that 
nothing could impede the free flow of blood. Second, 





spoke of the every-day accidents met with. 


the patient should be laid on his back and then face 

















json. There can be no doubt, however, that the port 
| of Ashtabula is becoming the greatest ore center on 
|Lake Erie, and facilities for establishing the port 


sential part of the treatment of all wounds, It is half | should be awarded with a liberal hand by the govern 


ment. It matters not under what administration, or 
| political bias, the House may be ruled pro tem., nor by 
whom individually the necessary legislation tending to 
|foster and encourage commerce is introduced before 
the legislators of our land—snffice it to say that where 


to remove the clothes from a person burned, drench | important and valuable commerce is desirous of center 
| ing, the federal authorities should liberally assist and 


j}encourage it by the aids and facilities which lie in 
their power to grant. 

That Ashtabula can already lay claim to being a 
prominent lake port may easily be verified by the 
arrivals and clearances of United States tonnage during 
the present season, and for distinctively domestic ton- 
nage the past four months arrivals at that port com- 
pare favorably with any port on the New England or 
Pacific coasts. Such being the case, it would be diffi- 
cult to conceive why such a port should not receive a 
full and complete consideration at the hands of our 
representatives during the next session of Congress. 
Vessel owners, mine owners, railroad companies, and 
all corporations interested in the welfare of the lake 
marine, and the speedy transportation of the country’s 
products, arein unison of interest regarding the future 
development of Ashtabula asan ore-receiving port, 
and there can be no doubt buat that it is destined to 
become an important lake terminal. We therefore 
strongly indorse any legislative measures tending to 
the advancement of Ashtabula as a shipping port, and 





also as a harbor of refuge.— Marine Record. 
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RECENTLY PATENTED INVENTIONS. 
Electrical. 


Crock. — Frank Schwartz, Halifax, 
Canade. This invention provides a mechanism for 
ectric force to accurately regulate the im- 

se of a pendulam near the terminais of its vibratory 

ure, form a compact and trustworthy time marker, 
hout other attention than 


va f fluids in battery ceils 


Mrerer.—Etienne Mares, Paris, France. 


4 ated by a ctro- magnet levice ie a balancing 
i to oscillate, there being a carriage on the | 

er, ¥ mechani«m for reciprocating the carriage, 

und a separate a pendent registering device in 

the pa P P srringe, the meter being especially 

‘ if 1 ring electricity and other fluids and 


Rallway Appliances. 


Car Coveurse.—Edgar Canniff, New 


Westminster, Canada This invention provides means 
wt x ay be held in horizontal position, or 
ca i ep or down as occasion may demand, and 


¢ may be «ffect- 


whereby also t! pling or uncoupling 


i from ¢ le or top of the car, with the brakeman 


Treating Ores. 


ROASTING Edwin M. Clark, Butte 
City. M 4 This :avention relates to an apparatas 
for roasting ore a suffi . to destroy the sulphar, 
ar t A e manner in which the water 

' ’ pe in the furnace, anc the 
eans . e water jacket and connecting 


OXIDIZING AND DESULPHURIZING 


One« I sa obtained a farther pa- 

: aa | natructiot f thie apparatus 
i “ v result in ashort time and 
: é one which a water jacket, inclosing an 
air pipe, extends t ugh a revoluble furnace, with jets 
pr gf air pipe throagh the jacket 


Agricultural. 


Harrow anp CULTIVATOR.—Fred G. 


with a waste outlet, the valve of which extends in the 
path of the pamp rod, with other novel features, pro- 
viding improved means for the speedy emptying of the 
pamp barrel of a hand or power actuated pump, to 
avoid injary to the pump from freezing. 


SHEARS. — Richard 8S. Pearsall, Sea 
Clif, N. ¥. The thamb clip of these shears is hinged 
at its center to the rear extremity of the shank of the 
lower blade, to tilt back toward the finger eye or loop 
lof the other shank, the thumb clip being adapted to 
tilt back to an approximately anlimited extent, while 
the shank of the lower blade is curved upward to 
furnish room and a better grip for the front finger of 
the user, 


BaskKET. — Merrill H. Tilghman, Nor- 
folk, Va. This is an improved track basket or package, 
| having braces arranged in pairs, the braces of each 
pair being arranged diagonally in opposite directions 
to cross each other at their middles, rendering the 
basket strong and rigid in all directions. 


Peacn StronerR.—John C. Bryan, 
| Fordyce, Ark. A seat for the frait is provided ina 
stationary base plate above which a circular knife is ar- 
ranged to reciprocate, an upwardly operating plunger 
driving the stone through the knife up into a passage 
way or throat, the device in a single operation remov- 
ing the stone and slicing the peach into two or more 
sections in an expeditious and economical manner, 


GLOBE AND LAMP SHADE. — Otto PF. 
Wegener, Seattle, Washington. This invention relates 
to shades of a segmental character, which do not ex- 





tend all the way around the lamp, bat swing radially in | 
| papers, humorous and serious, by the Rev. C. Z. Colton. 


a circular path, being adjustable vertically to any 


desired height, the invention covering a novel construc- | 
| titles carry the reader back to the world of forty years 


tion and arrangement of parts. 

SELF-CLOSING GAS BURNER. —William 
W. Sherman, San Francisco, Cal. This invention 
covers a special form of thermostatic spring to be ap- 
plied to the barner to hold the cock open when it is 
hot, or when the gas is burning, but liberating the cock 
#0 as to make it self-closing when cool, to prevent ac- 
cident and loss of life from the escape of gas when the 
burner is not lighted. 


VENTILATING FLUE.—Carey F. Hall, 
Dunkineville, Ohio, This invention relates particularly 
to a ventilating collar or register surrounding a metallic 
fine where it passes through a floor, roof, or attic par 
tition, and provides a means for ventilating one or 
more rooms, and also to render a flue as nearly fire- 
proof as possible. 

STIRRUP LEATHER SUSPENDER.— 
| Gustave Biebayck, Brussels, Belgium. This is an im- 
proved safety saddle bar or suspender for stirrup 


to cause the etirrup leather to be released automati- 
cally ia case of accident, and to render it impossible 
for the rider when thrown to be dragged by the animal, 
from the foot becoming entangled in the stirrup. 


ALBUM AND ALBUM SUPPORT. — 








7 Athens, Ga Thie invention provides a 
si0 : irable conatraction of harrow to which, 
when ' vator t bh may be attached, 
wheret ment, as drawn forward, will perform 
the f s of a harrow and a cultivator, the 
‘ ator tooth and the harrow teeth being readily 
bet ac “i ar ‘ ae desired 

Mechanical, 

FRicrion WRENCH.—James N. Farlow, 
lander, Wyoming. This wreech bas a circolar head- 
plate having adjusta swe mounted therem, and a 
han mpoeed of two members hinged together at 
De 1 and adapter be clasped upon the head plate, 
forming rench w h may be readily applied to any 
form of t, ana that may be ased in places where an 
ordinary wre cannot be applied 


PowkrR TRANSMITTER. — Thomas C. 
Hutchinson and Trevanion W. Hago, Daluth, Minn. 
This i¢ a me yt alternately taking up and letting 
some device or operating 


omtar * . 1 attached to 


sniem located at a distance, the 


pe being w n drame whose rotation is reversed 
at regular interva y automatic mechaniem, the power 
being derived from a «baft rotating continuously in one 


James N. 


ton, Pa. This invention pro- 


vices ae abiy constructed frame, in which a ecreen is 
he swing by meane of links, and provided with a 
pocke r I m of the slate, the pocket also 
forming a passage for the sl, to separate slate from 
coal and clea sitter withoat the aid of water. 
ROLLER Miu. — Lonie E Kruger, 
Canton, S« Dakota. Combined with the frame and 
the rolis are iveiined vertiealjy reciprocating upper and 
ywer screens, with other novel featares, forming a mill 
designed for the j0u8 treatment of stock in sach 
mar ru aft iret reluction a particles suffi. 
clenily fine wil) be sifted out, being joined afterward by 
ver prodacts fined by other sets of rolls, the bran, 
flour and middiings being delivered in separate 


atreame 


Boone and | 


Bernard Branner, New York City. This album con- 
sists of duplicate books which meet at their backs and 
are retained so connected as to permit the free folding 
of the leaves of each “section by an encircling band 
| secured at the point of junction of the sections, while 
the device 1s provided with a pivotal support apona 
| stand or frame to facilitate inspection of the contents 
of the album. 
| 
| 


COIN OPERATED MACHINE. — Frederic 
B. Cochran, Brooklyn, N. Y. This is designed to be a 
| simple and inexpensive machine to deliver goods by 
| means of a plunger actuated from the outside of the 
casing, and producing music as each piece of goods 
paid for is delivered, the machine being operated by 
depositing a coin in the casing, and especially adapted 

| to sell confections, cigarettes, or other small wares. 


| 


| MorRTAR MIXING APPARATUS. — Ed- 
ward D. Johnston, New York City. A rotatable sepa- 
rable cylinder for the mixture of the ingredients is 
loosely moanted on a fixed shaft to which a coarse 
sieve is attached, a sciaper supported by the shaft being 
| adapted to scrape mortar from the sides of the cylinder 
| upon the sleeve, whereby mortar and similar compounds 
| may be quickly, cheaply and efficiently mixed. 





| BREWING BEER. — Michael Byrne, 
| New York City. This invention relates to an improve- 
ment in what is known as a wort pan, whereby the 
wort may be obtained at a higher and more regular 
temperature and protected against scorching or colora- 
tion, and aleo provides against the wort cooling down 
as delivered by the tape of the mash tub, the arrange- 
| ment being such that the wort may be drawn from the 





NEW BOOKS AND PUBLICATIONS. 


Arr Brakg Practics. By J. E. Phelan. 
Press of the Locomotive Engineer, 
New York. Pp. vi, 105. 

A very complete manual of the Westinghouse system 
of train braking is here presented. In view of the 
almost universal adoption of the Westinghouse brake, 
and the probable increase in the use of it in the future, 
a manual of this sort appears very timely. 


PRACTICAL SANITARY AND ECONOMIC 
COOKING ADAPTED TO PERSONS OF 
MODERATE AND SMALL MEANS. By 
Mrs. Mary Hinman Abel. Published 
by the American Public Health As- 
sociation. 1890. Pp. xi, 190. 


This work is a prize essay to which the first prize of 
$500 was’ awarded by the American Pablic Health As- 
sociation, Its value was the greater as it was written 
in competition with sixty-nine other essays. It is 
really a scientifically arranged cook book, and with the 
recommendation of excellence following upon the ap- 
proval of the association that publishes it, it should 
meeta wide demand. A number of bille of fare for 
different days, with the chemical analyses and cost of 
same, and a table of cold dinners are given toward the 
end of the work. We commend it warmly to all house- 
keepers. 

THE OLD MEETING HovusE AND VACA- 
TION Papers. By Rev. C. Z. Col- 
ton. New York: Worthington Co. 
1890. Pp. 298. Price $1. 








leathers, of simple construction and easy of application, | 


This elegantly printed work contains a series of 
They are arranged for publication by his brother. The 


ago, and the subjects are excellently treated by the 
eminent divine, their anthor. The old-time life in the 
}reen Mountain State is brought vividly before the 
reader in some papers, while the author's early experi- 
ences in other New England States also appear. The 
book has as frontispiece a portrait of the author, while a 
front view of “ the old meeting house ™ is imprinted on 
ita cover. 

2 Any of the above books may be purchased through 
this office. Send for new book catalogue just pub. 
lished. 

Address Muxwn & Co., 361 Broadway; New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


NOVEMBER NUMBER.—(No, 61.) 





TABLE OF CONTENTS. 

1. Plate in colors of a modern dwelling of pleasing 
design at West End, Chicago. J. De Howarth, 
architect, Chicago. Floor plans, perspective 
view, sheet of details, etc. 

2. Elegant colored plate showing perspective view of 
a $1,400 cottage at Chicago. Two floor plans, 
sheet of detaile, etc. Architect J. M. Young. 

3. Design for an entrance hall. 

4. An attractive dwelling at Hollis, Long Island, 
erected at a cost of $6,000 complete. Perspective 
view and floor plans. Schwietzer & Diemer 
architects, New York. 

5. A neat-looking cottage at Humboldt Park, Chicago. 
Cost $3,200. Photographic perspective view and 
two floor plans, 

6. A colonial house erected for Mr. C. A. Hutchings, 
at Montclair, N. J. Cost $5,000 complete, Floor 
plans and perspective elevation. 

7. A Flemish cottage erected in Philla Park at Wayne 
Pa., at a cost of $5,800 complete. Perspective 
view and floor plans, 

8 A bouse erected at Elm Station, Pa., at a cost of 
$5,200. Photographic perspective view and floor 
plans. 

9. Perspective elevation and floor plans of a hand- 
some cottage at South Orange, N. J. Charles B. 
Atwood, New York, architect. Cost $13,000 
complete. 

10. Engraving showing a block of economical brick 
houses erected at Philadelphia, Pa’ Cost $2,000 
each. J. M. Stiller, of Philadelphia, architect. 

| Floor plans and perspective. 

| 11. Perspective and floor plans of a Lake Side cottage 

at Minnetonka, Minn, Cost aboat $4,000, W. 

H. Dennis, architect, Minneapolis. 





BANDS FOR SPINNING MACHINES. — | pan without loss and in a convenient and expeditions | 12. Miscellaneous contents : Some of the merits of the 


Henry G. Hall, Shelby. N.C. This invention relates to 


the manufactaring of bands for spinning and twisting 
machines and « machine therefor, in which the band is 
stretched after it has been shortened by twisting, and 
extra twist pot in, afterward subjecting it to tension for 


the twist to become set 





Miscellaneous, 


InvALID BED APPARATUS.—Frank M. 
Collins. Walden, N. Y 
to facilitate taking care of the sick or injured, the in- 


This is an apparatus designed 


vention covering novel features of construction and 
com >i nations ne parte to promote the eaey and COnVe}- 
pent lifting of patients, the changing of their position, 
the service of meals, etc., and for sustaining a fractured 
or Giseased limb comfortably while allowing general 


freedom of movement 


Wixpow Buixp —John P. Clark, Jr., 
Jackeen, Mich This ie « vertically slatted blind in 
which the vertical wooden «trips are longitadinally 
grooved on each side and hinged together, the grooves 
of one side being opposite ribe on the other side, 


while a vertiea! rectangular bar is hinged to the window 


frame stiles and also to the corrugated strips flatwise, 
making « Cheap, convenient, and substantial insid< 
blind for « window 

Pompe ATTACHMENT. Jonathan A, 
Beard, Hildreth, Neb. The pump barrel is provided 


manner. 

Horsk& DETACHER. — John H. Akers, 
Washington, D.C. This is a device in which a epring- 
actuated bolt is employed for each shaft, while the 
traces are connected by peculiarly constructed backles 
| #0 arranged in connection with the shafte and the 
breeching that the trace sections and the shafts can be 
quickly detached by the driver to allow the animal to 
ran free from the shafte when desired. 


CART LOADER AND SWEEPER.—Joseph 
A. Schonley, Brooklyn, N. Y. This is an attachment 
for the rear of a cart by which a, broom is held in con- 
tact with the ground, and, as the cart is drawn forward, 
the sweepings are forced up the inclined surface of a 
dust pan into the buckets of an elevator, by which they 
are damped into the cart body, the broom and dust pan 
being elevated by levers when the cart is full. 


| HORSESHOER’s IMPLEMENT.—William 
H. Woodman, Colambia, South Dakota. This is a 
| combination implement including clinching jaws for 
the nail point held normally open by a bowed spring, 
nippers for catting off the point, and a gouge for form- 
ing a depression in the wall of the hoof for receiving 
the clinched point of the nail, whereby the farrier is 
evabled to expeditionsly perform his work. 
Nors.—-Copies of any of the above patents will be 
furnished by Munn & Co., for &% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


| 
Arcutrect aNnpD Bourmpers Eprrion of the 
| Screntiric AmERICAN.—The air supply.—The 
Alhambra.—Decoration of entrance hall, illus- 
| trated.—Questions on construction. —The Henry 
Martin brick machine, illustrated. — Buckeye 
Portland cement. — A government contract for 
woodworking machinery.—Architects’ and car- 
penters’ transit, i)lustrated.—_Improved dwelling 
houses, illustrated. — Damb waiter and hand 
power elevators.—Improved double blind wiring 
machine, illustrated.—An improved boiler for 
power and heating, illustrated.—Resi ce to 
fire of wood posts.—An improved door spring, 1I- 
lustrated.—An improved hot air furvace, illus- 
trated.—The Taylor “ old style ” roofing tin. 
The Scientific American Architects and Builders 
| Bdition is iseued monthly. $2.50 a year. Single copies, 
|25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid Magazine oF Anrcuirec- 
tures, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
| allied subjects. 

The Fullness. Richness, Cheapness, and Convenience 
of this work bave won for it the Lanezst CracuLaTion 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Pus.isnens, 
361 Broadway, New York. 

















Business and WMersonal. 


The charge for Insertion under this head is One Doilay 
@ line for each insertion ; about eight words to a lin, 
Advertisements must be received at publica‘ton offic. 
as early as Thursday morning to appear in next issre, 








For Sale—New and second hand iron-working ma 
chinery. Prompt delivery. W. P. Davis, Rochester, Nn. \ 
Wanted.—A company extensively engaged in tho 
manufacture of steam boilers for large power Plants is 
desirous of securing the services of severa) expenenced 
) ing @ practical knowledge of steam ang 
«004 basi qualifications. Address, with references 
and fufl particulars, Manufacturer, Box 772 New York. 
Acme engine, 1 to5 H. P. See adv. next issue. 
Presses & Dies. Ferracute Mach. Co , Bridgeton, XJ 


Flour emery a specialty. New process. No dust. A}! 
grit. The Tanite Co., Stroudsbur< [a. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 155 machines in satisfactory use. 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, % Columbia 8t., New York 


Power presses and dies, Also contractors for special 
machinery. T. R. & W. J. Baxendale, Rochester, N. y. 


Screw machines, milling machines, and dril! presses. 
The Garvin Mach. Co., Laight and CanaM8ts., New York 
Tight and Slack Barrel Machinery a specialty. Jo: 
Greenwood & Co., Rochester. N.Y. See illus. adv.. p. 3) 

Billings’ Patent Adjustable Tap and Reamer Wrench. 
es. Bronze Forgings. Billings & Spencer Co., Hartford, 
Conn. 

For Sale—Valuaabie invention: self-oiling car axle for 
mine cars. Patented April 1, 189%. A good thing for the 
right party. Address R. P. Sholl, Bartonville, 1)! 

For Sale—One half interest in a valuable patent for 
Europe and the old world. Address “Lewis,” care 
Scientific American, New York. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, Vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

For the original Bogardus Universal Eccentric Mil), 
Foot and Power Presses, Drills, Shears, etc., address |. 
8. & G. F. Simpson, % to % Rodney St., Brooklyn, N. Y. 


The best book for electricians and beginners in elec 
tricity is“ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 36] Broadway, N.Y. 

Sheet Rubber Packing, 1-16, 3-82, 44, 3-16, and 4 ioch 
thick, 7 cent« per pound. All kinds of rubber goods ai 
low prices. John W. Buckley. 1% South 8t.. New York. 

Blake's improved belt studs are the best fastening for 
leather and rubber belts. Registered trade mark and pic- 
ture on every box. None other genuine. Greene, Tweed 
& Co., &} Chambers St.. N. Y. City. 


Magic Lanterns and Stereopticons of all prices. 
Views illustrating every subject for public exhibitions, 
ete. §2” A profitable business for a man with small capi- 
tal. Also lanterns for home amusement. 2S page cata- 
logue free. McAllister, Optician, 49 Navsau St., N. Y. 

Wanted—A competent foreman for a machine shop 
employing about 30 men; the foreman to work under the 
instruction of a general superintendent; salary mode- 
rate; works located in a smal! and pleasant town near 
Cleveland, O. Applicant must come well recommended 
as to character, experience, and ability. The works are 
engaged in manufacturing heavy machinery. A per- 
manent and desirable opening fora good man. Address 
Foreman, care Scientific American, New York, stating 
age and giving references. 

G2" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., #1 Broadway, 
New York. Free on application 

















HINTS TO CORRESPONDENTS. 


Names and Address must accompany al) letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and or number of question 

Inquiries not answe in reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by ‘etter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than generai interest cannot be 
expected without remuneration. 

Scientitie American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 


ce. 
mtherate sent for examination should be distinctly 
marked or labeled. 





(2595) Amateur Photographer asks: 1. 
Please giveme a good toning formula and how many 
4 x 5 printswill a given amount of the solution tone, 
and how long will it take? A. See page 225, Apri! 15, 
1890, Screntirrc AMERICAN 1 grain of gold will tone 
1 sheet 18X22 inches. Usually takes ten minutes. ” 
Will the common ammonia such as ail drnggists se!! do 
to fume sensitized albumen paper? A. Yes. Get (he 
strongest you can, 3. Please give formula for a/silver s¢0- 
sitizing bath. How much will be required to sensitize 
1 dozen 4X5 sheets of paper at atime ? How Jong mast 
the paper remain in the bath? A. See April 15. 1889, 
ScrentiFic AmERICcAN; also August 2, 1834, in Photo 


Notes: You buy albumenized paper in sheets 15 > = 
and sensitize it all at once, then cut up to 4X 5 #!ze- 
The paper is floated for 3 minutes, on the silver bath. 
The bath will keep, if bottle is corked. Clear the bath 
by putting it in sunlight. 4. Give receipt for making ® 
mounting solution or paste for photographs, one that 
will hold tight and not curl ap and leave the card 
around the edge. A. Most photographers ase ordinary 
freshly made starch paste. The following is also 
commended : 


Nelson's No. 1 photez,aphic gelatine. .... 1 gr. 
WERE cccocscccs can 0 bemequneense .. 16 02, 
GIIIIIIR. «conc ccccccscccesecccces 0 ! 7 
Methylated alcohol... ..........--«-+-+ ‘ 


Dissolve the gelatine in warm water, then add the gly- 
cerine, and finally the spirit. 5. How can I trea! - 
mounted albamen prints so they will remain ‘a' * 
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potcurlup? A. Immerse the finished prints in follow- 


ing solation for a few minutes : 


Water .. cess sOreee 1 part. 
Alcohol. . odiame -«pacdeecesuseaecsedh. — 
Glycerine. . : or én0nec esses coe © 


2596) R. T. C. eaten for the cause of ex- 
aaa in kerosene lamps.and if the cause is attributa- 
ble to the generation of a combustible gas, what gas is it? 
A. It is due to the generation of a gas which accumulates 
in the lamp above the oil, and which when mixed with 
the right proportion of air 1s the cause of an explosion 
when inflamed by the flame, It is probably an olefine 
or paraffine, True explosions are comparatively rare. 
Lamps upsetting or cracking from overheating, etc., are 
the basis of many 80-called explosions. 


(2597) Javaasks : a. How is a very soft- 
toned portrait to be made with the alkaline (pyro and 
ammonia) developer ? My portraits are wanting in soft- 
ness. I tried to omit bromide entirely,and made my 
best plate that way, still as treatises never mention this 
way of doing, which at the best can only be done with 
exactly exposed plates, I suppose there must be an- 
other and better one, A. The pyro and carbonate of 
soda developer will give softness, Dissolve in— 


WEG nvcd cadacdsdoanscdic coscceccce 6 oz, 

Sodinms Omlphits.....c0. ce secccccscccces 2 drs. 

Sodium carbonate...... $6086 66000 200 coon ™ 
and just before using add 

Dry pyrogailic acid. ............cccsccees 3 grs. 


Should the density be too weak, put in twice the quan- 

y of pyro, The softness is regulated by the quan- 
tity of pyro. No bromide is necessary. The eikono- 
gen developer also gives soft negatives. Mix the eiko- 
ren as follows : 





No, 1. 
sodium sulphite c. p..... —__oee eccce SOB, 
TARORORIR, « conccvoccecce: cesecececccece Re 
WAkl ccccccccccce coesce Scece0 ° 
No, 2 
Sodium carbonate.............. ee 
Wall. scéceces acadeesesgeese- ecesdaceces on 


‘ro develop, take 2 ounces of No.1 add 1 ounce of 
water and half an ounce of No. 2, or if necessary to 
bring out the picture quickly, add instead 1 ounce of 
No. 2, If the negative 1s too hard, use 1 ounce of No. 1, 
dilute it with 2 ounces of water and add half an oance 
of No, 2 

b. My prints have a knack of getting yellow stained 
in the whites by the roliing process especially if mounted 
on black cards, What may be the reason of this? I use 
the best mounting pastes in the market. A. Perhaps 
the hypo bath was old,or the washing water may be 
impure. Yellowness is sometimes cansed by leaving 
the prints in the hypo too long, or by impurities in the 
mounts. Try light-colored mounts. Add a little bicar- 
bonate of soda or a drop or two of ammonialto the fixing 
bath, 

c. Before rolling I rab my prints with soap. Is there 
nota better medium for getting a fine, glossy print ? 
Would you give me the recipe? A. The following 
lubricator is recommended by John R. Clemons, in 
Wilson's “ Photographics:” 


POSNER: sc: Gade odes 
Benzine,........ 





Gum ammoniacom....... sceceess 30 grs. 

Alcohol quantity safficient to prevent the gum from 
sticking to the pestle while grinding the gam in a mor- 
tar. Add A and B together, and shake well and apply 
with a flannel or rag. The. above gives a fine polish. 
d. Please to tell me how to make a good paint for back- 
grounds, that will not crack ? A. Mix common oil paint 
with a strong, hot solution of soap. When applied to 
the background as ordinary paint, it dries with a dull 
surface and is said not to crack. 


2598) H. W. asks: 1. In the liquefica- 
tion of gases, or the reliquefication of a liquid that 
has been vaporized,is it the cold or the pressure that ex- 
erts the most influence in the liquefication? A. For each 
gas there is a critical temperature above which no pres- 
sure will liquefy it, and acritical pressure below which 
no reduction of temperature will liquefy it. 2. In answer- 
ing question 4 of No. 1694, of December 28, 1889, you 
say the 8light dynamo increased to twice the size would 
develop about 5 horse power used asa motor. Would 
that power be sufficient to vaporize and reliquefy suffi. 
cient ammonia (anhydrous) to freeze 5 tons of icein 
twenty-four hours? A, For information on artificial 
ice making we refer you to our SUPPLEMENT, Nos. 215, 
254, 288, 335, 358, 550, 551, 578, 605, 722, 726, 749, 757. 3. 
Please give different mixtures of chemicals for produc- 
tion of low temperatares. Please give proportions and 
lowest degree of temperature obtained. 


A. Sulphate of soda Cee cece cocrccssces 8 parts, 
Hydrochloric acid ....... svésesgpenee ™ 
Cools from 50° Fah. to 0° Fah. 
te | Pe See ee 6 parts. 
Nitrate of ammonia....... jeeek= bankas -_ 
Dilute nitric acid. ........ vanéuebonenes > 


Cools from 50° Fah. to —14° Fah. 
If acids are objectionable, nitrate of ammonia 1 part, 
water 2 parts may be used. 


(2599) W. H. McC. asks: What acid 
can L use with marble dust to produce a gas that will 
raise asmall balloon ? A. No acid, Use zinc and dilate 
sulphuric acid, which produce hydrogen gas. Marble 
dust with acid produces carbonic acid gas, which is 
heavier than air, 

(2600) G. A. J. asks the value of 504% 
decimally. Is it 505 or “5005? A. 50°5. 

(2601) EK. F. asks how to make ma- 
rine glue, A. Soften one part masticated India rabber 
in 12 parts benzine, add 20 parts shellac and heat care- 
fully until perfectly mixed. The benzine is expelled 
by the heating and its vapor is very liable to canse a 
conflagration. Too great care cannot be exercised in 
conducting the operation. 

(2602) J. G. T. asks: 1. I wish to know 


how to prepare snake skins to be kept flat, é ¢., not 
stuffed, and would be glad if you would mention the 





sprinkle powdered alum on the surface, and after a day 
work it off again. 2. Would like to know in what 
countries spiders may be found the bite of which is 
dangerous to iife. A. Such are to be looked for in the 
tropics especially. 3. Why does a banjo make a bet- 
ter impression upon a phonograph than a guitar, al- 
though played no louder? A, It is doubtful if it does. 
Possibly it has fewer overtones. 


(2603) O. W. H. writes: I ama shoe fin- 
isher by trade, and we have to keep up with times, 
Have you any books, receipts, or formulas treating on 
the subject of making stains for finishing the bottom 
of shoes? A. The following purports to be a receipt 
for finishing hemlock sole to resemble oak: Take one 
ounce each of borax and oxulic acid and dissolve them 
in one quart of water, Be sure not to get more of the 
acid than the borax, use sooner a little less, After 
sandpapering the bottom, damp down or wet the grain 
with this solution, and when nearly dry apply white 
bottom balls in the usual way. French chalk or pipe- 
clay may be used instead. This process brings out a 
fine white bottom, though it is slightly tinged with 
pink. If a yellowish shade is required instead of the 
“pinky” color, a small quantity of chromic yel- 
low should be added to the borax and acid. It has this 
disadvantage, and all “finishes” have the same, viz., 
if the bottom hangs in the damp when in stock, the 
red color works through. We cannot recommend you 
any practical book on the subject you mention, 


(2604) H. I. asks: 1. What kind of bat- 
tery is best suited for electric lighting? A. Probably 
nothing is better than the Bunsen. 2. The number of 
cells per 16 candle power lamp? A. You will require 
enough cells in series to secure the required E. M. F., 
and enough in parallel to produce the necessary cur- 
rent. The namber of cells will be determined by the 
resistance of your lamp. See ScrentTiric AMERICAN, 
March 22, 1890, page 179, and March 29, 1890, page 
1%. 3. The cost of running it, per lamp, for 5 hours ? 
A. The cost would vary under different conditions, 
but in apy case it would be more than that of gas. 4. 
And, also, a good book on the subject. A. “ Experi- 
mental Science,”’ price $4, would probably meet your 
wants. 


(2605) A. H. L. asks for a preparation 
or paint to apply to shingles of a roof, to preserve the 
shingles, and a guard againt tire. In other words, I am 
about to build me a home, and wish to dip or paint the 
shingles with some kind of paint that will both pre- 
serve them and be proof against catching fire from 


sparks, A. Dissolve in a barrel of hot water : 
Sulphate of zinc............ apeees. oscend 20 Ibs. 
Alam...... piagkpebiicktnsdaneonsconened 7 


Caustic potash... 
Manganic oxide 
and add 
sense sacacsics: ceece 2.” 
Pack the shingles loosely in another barrel and fill 
with,the liquid, holding the shingles under the mixture. 
Fill up the first barrel also with shingles, eoak for 3 
hours and pile to dry, and repeat until al) the shingles 
are fireproofed. After the house is shingled paint with 
oxide of iron paint, tempered with other mineral color 
in boiled linseed oil, and mixed to suit your taste as to 
shade of color. 


(2606) I. X. L. writes: I am under 25 
years, having common school education, and some 
experience in telephone business. I wish to getan elec- 
trical education, and cannot attend school, but must be 
self-taught. 1. What studies, in their proper order, are 
best for me to pursue? A, Stady physics,mathematics, 
and mechanical engineering. You will have to com- 
pete with college students, 2. What department is best 
for me to make aspecialty ? A. Make no department a 
specialty except after you are established in the pro- 
fession. You must take any opening, however low, and 
trust to work up, 3. What department,or departments, 
in the near future will demand best pay ? A. This ad- 
mits of no answer. Pay will depend more on the man 
than on the department. The road to good remunera- 
tion is an uphill one. If in any kind of electrical posi- 
tion, stick to it and study in your evenings. 


(2607) J. B. asks: 1. Having trouble 
with moths eating plush silk farniture, can you furnish 
me a preventive? Also what will I procure to destroy 
the present annoyance? A. Thorough cleaning, beating, 
and brushing is the best cure. Treatment by a naphtha 
laundry is efficacious. 2. What do paper hangers make 
paste of that has such a consistent body and adhesive 
qualities ? A. Use rye flour paste. Mix the flour with 
a little water to a perfectly smooth mess, then add more 
water and cook. The paste may be passed through a 
fine screen if desired. If properly manipulated, this will 
not be necessary ; some glue may also be added. 


(2608) M. D. asks: What is the effect 
on torsional strength of boring ont a steel or iron shaft, 
i.e, will a shaft of given diameter bear greater tor- 
sional strain after being bored out? A. It will not. 
The idea is derived from the general statement in tech- 
nical works that tubular shafts are strorger than solid 
shafts for equal weight. 

(2609) J. T. writes: Working with a so- 
lation of I gramme tannin in 100 grammes water, some 
linen clothing and handkerchiefs got wet with it, and 
after washing all parts wet with that solation appeared 
stained a dark brown color. What can be used so as 
to take away the stains without destroying the fabric ? 
A. Try citric acid solution to remove tannic acid staine, 
if this does not suffice, use a mixtare of oxalic and citric 


acids in equal parts. 


TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contempiating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 








| which are low. in accordance with the times and our ex- 


tensive facilities for conducting the business. Address 


name of a good disinfectant to be used in connection | wOUNN & CO.. office SCIENTIFIC AMBRICAN, 961 Broad- 
therewith. A. After cleaning the inside of the skin, * way, New York. 
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INDEX OF INVENTIONS eee 2. pag and furnace for ‘operating the 


For which Letters Patent of the 
United States were Granted 


November 18, 1890, 


AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.) 








Advertising sign, E, & F. Smith 
Air accumulator, F. Merryman 





same, W. 8. Gilmore 


Excavator, J. Cable. . 


woven fabric 


Feed bag, ©. A. Bartliif sina 
Feed cutter and corn busker, combined, W. Gut- 


enkunst.. 


Feed cutter and corn husker, combined 


Rosentnal.... 


Fence, ©. R. Price 

Fence, B. vo &. ©. Wolfe... 
Fence post, . 
Fence, wire, & 8. H. Gregg .- 441,03, 
| Fencing stand, W. EB. Hathaway et al " 


. H. Gregg . 


Air brake releasing attachment, G, B. Williams (r) ll, 1 Fifth wheel, EK. P. Gaines 







Anagram pastes, & manufacture of compound, Cc. 
Amalgamator, J. B. Brewster 
Anvil mould, T. W. Vare.... 
Automatic gate, A. Kdwards........... 
Awninglidefor runner, H. C. Rector... 
Axle lubricator and wrench, C. Smith.............. 
Axle, railway car, J. A. Mahood.................... 
Axle skeins, making, J. Herby........ 
Feed bag. Mail bag. Street cleaning 


bag. 
Bailing cotton, H. Rembe' 
Bailing press, P. K. ederick ae epeceannd 












































































| File and binding case, combined letter, W 


Ohmer 


File, bill, T. B. & C.D. Smith 
)| Fire escape tower, F. J. A. Hofman... 
| Fire extinguisher, J. A. Guton 
| Fire extinguish ar, automatic, J. KR. Freeman 
Fireplace, C, M. icMahen (r) es 
Fish trap, C. E. Ketcham 
Fishing hook, B. A. Provoost 
| Fishing rod holder, ©. A. Sheafe 
| Flashing filaments, apparatus for, HU. Lemp 
Fiour, manufacturing, H. Tonie 
Flues, machine for ¢ uttin m. @CXpanding, aud bead- 





440,600 


441,001 
440,912 


440,99! 


. 4081 


—a device for show windows, etc., ‘i. Ga. 
Explosive, D. Mindeieff..... 

Extractor. See Hung extractor. 

Fabric Flastic or corded fabric. Elastic 


A. 


440,785 
440,526 


440, 818 
441.072 
440,08) 
441,004 
yi) Ou 


tao. S04 








— cutter and feeder, G. H. Lasar.......... ing boiler, A. Vail! 440,797 
Case hardened bar. Fluid meters, register casing for. © Dutton 44) 006 

Basicet, COVOTOR, We TIBI. wo ccccccccseee cncccccnces | Mushing tank for water closets, , ander... 441,097 

Bearing, anti- friction, L. K. Jewett....... +e Foretop holder, W. J. Hall 440,84 

Bed bottom spring, G. 44 ct conccaneanne Forgings, apparatus for and method of making 

Bed, spring, W. A. Yates................... . -. 4403 rolled, G. F. Simonds 440,763 
Bedstead brace or ais oN. H. Slaughter ~-seenee 441,087) Fork. See Crushing fork. 

Belts upon pulleys, apparatus ned placing. P. J. Fruit brushing machine, Williams & Warner 440,087 
HONOWAY..........ccceee cee --seee 440,882 | Furnace door, J. Waters M133 

Bench. See Wash bench. Furnace grate, M. H. Moskovits (r) 11,198 

Bertha, curtain rod for car, H, H. Sessions........ 440,657 | Furnace grate, T. T. Rockett 441,038 

Bicycle, H. K. Danzenbaker... . -veeresee 440,944 | Gauge, P. Curran 440,121 

Billiard counters, button for, P. M. De Vitt.. ‘ Game, J. H. H. Burge 440.787 

Blacking machine, edge, C. F. Leighton............ 2 | Game apparatus, C, N. iloyt 441,000 

Biock. See Ceiling block. Cross cover block. Game apparatus, W. Hi. Reiff 141,000 

Board. See lroning board. Gas engine, W. §. Sharpneck 441,028 

Boards, machine for coming. ouwaena, and Gas manufacturing apparatus. heating cr fuel, A. 
matching, B. F. Autenreith.. Kitson 440,060 

Boiler. See Tubular boiler. Gas, manufacturing illuminating, KE. De Beauhar- 

Book, blank, F. R. Wellis.. nai 440.74 

Book cover, M. . Spear. . Gate. See Automatic cate. Railway gate. Swing- 

Book holder. L. W. Noyes ing gate. Wagon gate. 

Books, device hy securing extra leaves in, J. . Sire Ee Te ie EPEEEED acewecvoces asnee 440,902 
MoKean............ oSececcnces : Gate, T. B. Coffin.. sas 440,020) 

Boot or shoe tree, Stone & Weliman.........22. 72. - Midis Generator. See Current generator. 

Boot Sree, 2 H. Burbank............ ° Gold wire, seamless compound, i, i. Burdon 440,08 

Bootftree, A EE ten anohitnimoons . “1, 116, ti, 11 Governor, gas engine, W. 8. Sharpneck... 441.65 

Bottle fll « muchine, W. R. Dannals. 1.916 | Grater, F) A. Schaetzke 440,901 

Bottle stopper, W. H. Page..............- ie 649 | Gravity scalper, F. Noble 440,802 

Box. See Journal box. votier box. Paper box. | Grindstones, cleaning the faces of, BK. J. Bonett.. 440,616 

Box making machine, J. Mohs............ - 441,104 | Guitar, R. Lorang et ai noe $41.88? 

Box stapling machine, C. Beck................++ .- 441,051 | Gun lock, E. D. Decker HiOVRD 

Box trimming machine, E. Dietz.. . 40,697 | Gun, spring air, A. B. Kleabe . 40,638 

Boxes, machine for and process of making, J. Guns, small lock for b« its of breech-loading, P. 

 (ddseGiindd. ekdnemasubibeadsn erapaceaneamatious 441,105 Mauser 440,965 
Brace. ‘Bee Bedstead brace. Hammer and box ope per combined, folding, RK 
Bracing and securing device, F. W. Shuls..... «s+» 440,852 Steinecke 410.905 
Bracket head and bracket, J. 8. Peden............ . 440,599 | Hams, etc., fastening device for. C. Maisel 440,815 

rake. See Car brake. Wagon brake. Handle. See Tool handle, 

Brake beam, H. B. Robischung................ «- «+» 440,%61 | Harrow, EF. J, Travis 140.854 
Brush, blacking, B. 8. Peck.... a0se0 » Harrow, disk, BE. C. Boyer 441,054 
hi i <.0.ccnehteduansasssaneunnte wees» 440,655 | Harrow, revolving. G. C. Biliups.... 40.86 

Buildings, pin be tor the pegperen of, G. C. Harveater, A. OG. Stentz ‘ . 1,08 
Se tacenstsceniiiin . 40,98 | Harvester, grain binding. A. O. Silents 441,089 

Bundie carrier, W. R. Baker...... . 40.687 | Harvester, se!f-binding, C. ti. Salzman 441.110 

Bung extractor, J. B. Sostmann.. - 41,118 | Hatchet for shingling, B. ©. Pettingell 440,062 

Burner. See Hydrocarbon burner. H Hinge for flasks, etc., A. Schiefer .. 40,7% 
oil burner. Hitching strap for double teama, Budd & Sands... 440,10 

Buse semmonen, TW. WB, Wert...» <.coccccecccesccscce - 40,682 | Hogshead making machine, KR. HK. King 441,011 

Button setting machine, G. M. ‘Griswold . ... 40.393 | Holder. See Book holder. Copy holder, Fish 

Calendar, D. M. Henderson...............6.0+ «+ 41.087 ing rod hoider, Foretop holder. Nipple hold 

SR Tis SD nd6. 06 co nuscescoseces . 441,018 er. Paper holder. Thread holder 

Car brake, automatic, J. D. Mets............. --» 41,015 | Hook. See Fishing hook 

Car coupiing, A. Epperson.............. oe e+» 440,926 | Hoop for coopers’ ware, L. L. Frost 440,909 

Car coupling, O. L. Giibert niiond eeedesss ... 440,770 | Horse shieid, N. KB. Springsteen 140,387 

Car coupling, D. D. Green . . 440.825 | Hose, apparatus for making seamless rubber 

Car coupling, A. A. Moss........ e --» 440,056 hned, EK. N. Foote 440,708 

Car coupling, G. B. Painter.... .... ... 440.746 | Hose connection, J. G. Hailas 440.544 

Car coupling, J. 8. penser coe eeeccessces oe» 440,652 | lose reel, R. 8. Chapman.. 440,538 

Car coupling, W. W. Se a geserccccccocescesooces 440.7% | Hydrocarbon burner, C. M. Gearing 

Car, electric railway, W. Ee 440.689 | Hydrocarbon oi! burner, C. EK. Burbank 

fae, freight. M. & L. Wetziler............ cascescese 40.907 | Hydrogen peroxide, waking, W. Erwin 

Car heating apparatus. F. P. Ns lll 400.501 | Indicating mechanism, coin-operated, W. 

Car motor, electric railway, L. F. eee 440,686 Smith _ i 

Car propulsion, pneumatic street, Me ‘Toulmin: 440,566 | Indicator. See Mail indicator 

Car, railway, W. 8S. Bates. .........0cceecesserees : Inhaler, Krohne & Sesemaan 40.713 

Car, railway, K. Upton............. énasacnsione Injector, A. 8. Kberman 440,04 

Car seal, G. D. Walker... Inking appliance, W. G. Fuerth 440,824 

Car table, railway, N. EB. Smith, Iron ores, reducing, Lash & Johnson 441,102 

Cars, curtain rod for sleeping, H. H. Sessions..... 440,658 | Lroning board, 8. J. Talbot 40,972 

cae, qataguase for cable and horse, G. Rischmul- Jack. See Wagon jack. 

ceaeenaasents 440,749 | Joint. See Kail joint. Steam joint. 

ae ee paratus, Silverberg 'k Detering. . 440,968 | Journal box, anti-friction, W. 8. Sharpneck . 41,027 

Carrier. See Bundle carrier. Chain carrier. Knite. See Paper trimming knife 

Carving machine, C. F. Hotchkis@... ............... 341,087 | Knife cleaning and polishing machine, T. A. 

Case. See Portable case. Evans 440.942 

Case hardened bar or Inte, J. H. Van Dorn ...... 440.978 | Knitting machine, reular, ¥. A. Nye 440,569 

Cash recorder, A. Webster . «. 40870 | Knitting machine, straight fashioning, Sleeper & 

Caster, A. B. Clark....... -» 40875 iller ae 440,905 

Casting mould, W. Adams... . 440,501 | Lamp, electric arc, Thomson & Rice 140,062, 440.1065 

Cattle, device for pritching up. F. W. Wilder...... 440.676 | Lamp extinguisher, F. Rhind... 490,748 

Ceiling block, D. A. Tompkins...................000+ 440,931 | Lamp, oi!, Berry & Fell --» 441,052 

Cereals, preparation of, F. Lauhow Laddesedbéeeinese 440.865 | Lamp socket, incandescent elec tric, J. W. Collier. 441,050 

Chain carrier, endless, M, Swenson................. 440,961 | Lamps and lanterns, burner fastening for tuba- 

Chair. See Convertible chair. esiway chair. lar, C. Lapierre : 440,896 

Check marker, C. H. Cowgeshall...............-000++ 441,057 | Lamps. wick raising mechs anism for, G. W. Wood- 

Cheese cutter, 8. L. Bligh....... «2-2... ceeeeeees anes 441,058 ward . 440,983 

Chimney cap and ventilator, W. J. ‘Kayser.. 441.101 | Latch, gate, A. (. Hendricks 440.914 

Chimney cleaner, J. M. Berwig...........+.<.se0..++ 440,940 | Leather dressing, J. M. Joliy 441,010 

Chopper. Gee Same Chopper. Letter box, W. L. Godfrey $41,003 

Ca Mig BP oo a noccas Seccssseqoedecevccsvee » 41,071 | Lever for moving locomotives or cars, W. H. Gar- 

Chuck, rock drill, 'W. 8. Sharpneck 441,026 | loc 441.061 

Cigar tip cutter and match sufe, combined, Ww. fa Life-saving apparatus, ‘stationary, M. Waidner 441,082 
Di... cing hua ceasegdusebocbhoscesdee sisece 440,874 | Lightning arrester, BK. W. Rice, Jr.. ; 440.654 

Cleaner. See Chimney cleaner. Line check, T. H. Trice... oe 440,061 

saevie. Plow, J. Fi. PRCKOF..cc.cces.ss — cressccccsecs 440,648 | Lock. See Gun lock Nut lock. Velocipede 

Clipping machine, wont or hair. W. Silver.. --» 440,902 | lock. 

Closet. See Dry closet. Water closet. | Lock, H. O. Hooper 4403465 

Clothes line, pinless, Be GEO GIED. ccc cccciscocccces 440.915 | Locomotive smoke box front plate, W. R. Stirling 440,929 

Club, policeman’s. Underwood & veese : eeeeee 441,042 | Logging skid, W. J. Ackerman 441 (M7 

Cluteh. G. Wirth... so . ... 40,579 | Loom, Sawyer & Lahue ane 440,85 

Coal tar, treating, A. 1. NEON SAD . 40,850 | Loom for weaving. velvets, et H. Wilke 44] 084 

Coffee, apparatus for preparing extract ne H. | Loom, lappet, J. Cheney 440.945 
BED. 0564008400 escencane me .. 440.752 | Lubricator. See ‘Axle lubricator, Engine lubri- , 

Conductor, underground, EF. . Verstraete.. eator. 

Conduit, electric, W. J. Brewer Mail bag, C. P. Tatro 440,982 

——- ciair, cradle, and! lounge, Fr a Tho- Mail indicator and advertising board, T. B. Pea- 

onapene ° . 40.97 cock eves 440,981 

Cooy holder, G. Hi. Seymour biiaaeGOhe ddtansentenn 440.977 | Malt turning apparatus, J. A. Saladin 440 560 

Copy press. R. A. Brown...... eecennstbonteitabanes — Marine signal, ¢. Forster 440.741 

Corset, &. Thom ’ 1,077 | Mask, complexion, N. KB. Jenkins ° 441,009 

Cot, folding. Cc. e 440,730, 440,7 32, Mots Match boxes with matches, apparatus for filling, 

( ‘oupling. see Car ec yaoling. Pipe coupling. N. M. Strom 440,900 

Crib, folding. C M,. Wagner ..........6...+++« esse» 440,731 | Matrix making machine. .C. L. Redfield . 441,118 

ross-over block, F Bathurst : 440.753 | Matting machine, A. T. Brown 440,909 

Crupper former, 8. H. Randall... . 440.722 | Meat tenderer, 8. C. Hunter 400,409 

Crushing fork, ¥. Christenson... os | Mechanical movement, C. D. Sigshee 441,112 

Cultivator, 8. Brooke 40,960 | Medicine, stomach bitters, ti. W Farrell 440,466 

) ge and pulveriser, surface, C. ‘C. Cramm.: * ie: H3 | Metallic plate work, raisingjand forming machine 

Cup. See Oil cup. for, R. B. Swain : : 40, S88 

Current generator, pulsating, C. J. Van Depoele.. 440,977 | Meter. See Klectric meter 

Current fixture, A ey ye .. 440,742) Mill. See Pog mil!. Rolling mill. 

Curtain pole and ring, W. H. GAD ocosvaittines 440,773 | Mould. See Anvil mould. Casting mould. 

Cutter. See Band cutter. Cheese catter. Cigar Mould, EK. W. Johnsen 440.814 
tip cutter. Feed cutter. Pipe or flue cutter. | Mortar mixing machine, J. H. Parkhurst . 4051 
Stencil cutter. | Motion transmitting device, B. F. Sammons 440,351 

Darning Inst, C. H. Shaw...........60-666 ccsecceecees Motor. See Car moter. Electric motor. Spring 

Decorating spherical and uneven surfaces motor 
glass, earthenware, etc., W. J. Dobinson... ... a 086 | Motor, G. H. Chappe)! 414),918 

Digger. See Potato digger. | Mowing machine, J. W. James... 441,089 

Disinfecting device, A. —_ owane peesceosooes « ... 441,078 | Musical instrument, strinwed, G. W. Van Dusen... 40.79 

Doll hand, M. W. Sean pedaiewenreencoecsoes ... 440.986 | Musical instruments, ceyboard attachment for, 

Doll head, H. Graeser............... C. De Vilbiss - 40.95 

Dredging apparatus,, hydraulic, H. W. Brow Musicians, exercising device for, EK. 8. Bonelli: 40.8 7 

DCT, De BORG... vccccsccccecccccccccccscccceccces. 06 Nailing machine, L.. Goddu 440,505 

Dry closet, Jonnson & Kruse . 40,8 aaron mouldings in panels, device for, J. N. Hib- 

Dye, blue, W. Majert .... 2... 05 wenn ccweennee 440.9 opeeces 440,808 

Dye. blue-black azo, Lauch & sone Weteccedsos 440.659 Nipple holder, D. A. Holland 441,007 

Fdgers, cuard for gang. J. Korbel....... vacseee» 440,824 | Nozzle sprayer, Bacon & Holsinger 440,048 

Rene, Govies Ser oe! in boiling, j Verdam......... 440,950 | Nut lock, A. A. Dickie 440,79 

ek, Ey, I, PRRs cncnscncansees mibeddennees+ 080 440,58 | Oil cup, W. M. Herrick ree 

k astic or Ata fabric, W. Lapworth..... - 440,745 | Oil milis, separator for cotton seed, M. Wallace... 440,°81 

Elastic woven fabric. G. C. Moore 441.107 | Ordnance, breech mechanism and attachmert 

Electric collecting device or brush, H. P. ronn. 440.091 | for, 8. H. Emmens ., 40.9 

Electric cut-out, Alto & Rice, Jr 440,685 | Ore, AAS ally conceutrating, G. ¢ Yonkling..... 441.08 

Electric machine and motor, dynamo, ‘Andersen Oven, A. 8. Cox. . ; 440.840 
B GAPGIOTIGRD.... 0 0.0.00 govessccsscsncecses soccsesce 440,908 | Overalls, |. M. Appel + ‘ 440,958, 440.089 

Electric meter, 8. Z PI on. .conccescecesees 440,677 | Oxygen, obtaining, F Dc ciss Sonacas . 40077 

Electric motor, L. Bock, Jr...... brashsoecws seeee «» 440,821 | Pall bottom, Lisk & Van Auken.......... -. 40,6482 

Electric motor, C. K. Dressier.................... --» 440,609 | Paint, J. is nes cactus . 4105 

Electric motor, H. B. ee. Winn essibeadousd 40,776 | Pan. See Evaporating pan. 

Electric motor and generator, C. E. Dressier...... 440,70 | Paper box, F. G. Hotchikias............... 440,758 

Electric motor mechanism, ®. = E Mower..  tibtit, 440.718 | Paper box, Sefton & Ferres.. . 119.656 

Electric switch, Barberie & Des Brisay 40.614 ie Paper holder and cutter, roll, W. A. Schenck.. 440, 2x 

Electric switch, C. H. Herrick. e ae 440,545 | I Paper pail, W. B. Montgomery ...... ’ 440 643 

Klectric switeh, C. A. Pfluger.........---.------ oe - aa Paper, toilet, EB. Jerome 440,828 

Elevator, J. B. Taft.........0..-... te eae td 834 | Paper trimming knife, L. P. Jackson 440,879 

Engine. See Gas engine. Pneumatic wa Paper macne matrix drying apparatus, J. W, Os- 
Rotary engine. borne... ou , 41.923 

Engine lubricator, steam. J. F. Cope ~~ .«» 441,0% | Parer and corer, vegetable, P. T. Gates 440,708 

Engines, bed plate for steam, H. C. White , 440,674 | Pex, 8. W. Rovinsen - . 440,733 

Engines, mec’ ‘or go thes Pen feeder, foantain, &. 8. Johnson. sed . 46.712 
gas or similar motor, Pen, fountain, L.. A. Sbattuck........ i011 

operating gas, W. Von Pencil sharpener, A. J. Mundy..... 0... cccceceeeess MLD 







































-. 


el a Ee et. = 


—— 


* 


pepe es 


“re 
wr FS 


' 









348 


Scientific 





Americ an, [NovEMBER 29, 1890. 




















Perforating paper patterns, machine for, G. W 
We 











Photowraphic apparatus. pocket, A. Goldschmid 
Plies npositior r protecting, J. Rowe 
Pipe ‘ a. dow e. T. W. Moran 
Pit rfl t J. Warrec 
Pipe # h. A. A. Petertir 
Pla me <2 . N. M. Chew 
Pla ‘ ark 1. De B . 
P VV 1. & rd 
Planter. ¢ B Howers 
e rs > regulating attachment for seed, R 
x. Brak , 
Piating metal, G. | Mevye 
f w. gane W. Rife 
t w. whee 1 ™M « 
i —“s T *. Packer 
i : . sme, making, G. W Knag » 
Prneumat eng eo, ti. W. Metair 
i able fragile articies, "i Haussmano 
Pre se F . : 
I . wn w. 8. Ww r 
Power. ss e si transmissior cid 
, ve 
Power . " no. W. &. Belding 
Press. & tn * py press 
2a ve ‘ Ww Folsom 
t a“ ‘ ‘ ‘ a , J. Shinn 
Pris i we : 1. it. Van Dorn 
Prove g and st m ata, apparatus for, H. 
8 : 
P ‘ g and steer ng tesseis, apparatus for, H 
Rarcr es 
Proje for tr a and ordnance, D. B. Wes- 
‘ See Therma! protector. Watch pro 
e 
Pug Stine 
Pon fugs ‘ 
Purr “" ‘ a Be. Ny 
Pu ck , Com 
Pr al , Ww 
Rack = st 
Radia ventiia R 
Ra Dabe & M 
Railway cable ‘ 
Rai!w : : h 
Railw = 1 & 5 e 
Ratiwa s 
Rallway eu Ww Db bh 
Raiiwa ‘ M.A 
Railway * ‘ 
Railway wt Wa 
Raliway « « ape tus, ele r I 
| . 
Hallway sir : eo. J. W. Riges 
Railway sienaling syste J. W. Riggs 
Railways sleeper, Ewing & Bockus 
Railway sw ‘.N 
Railway sw : ere « device, W. W. Le Seur 
Railway }. Rett 
Railway gna hau 
Railway Ack ra al tus wing sand 
roe PF. Rew . 
Kallway tra signal, W. D. Sheldon 41.090, 
tallwa “ zs. W. D. Sheid 
Rail wars verfiien . tuctor for electric, R. D 
Railways ‘ E. 7 sor 
Raliways ( A. 1 
Kailwars “ ele F Ve 
. ’ 
Ran : t * s, machine 
i are s, &.™M 
Rang water eating atta t iH 
rot 
Ree See Cash re 7 
Red appara ‘ b 
Kee < lose ree 
Ref za eating 6, disk for, P 
Res spiral washer, H. A. Harvey 
Ret aruing = ‘ r. Brede 
Rock zt &. More 
Rod ant. 1. A.f a 
a eeder, L. |! 
Rolling a » Da 
R and isola rt ‘ : A. Slebe 
Kotary eogine, W ey & Varvis 
Ran Ang . , 
Saf i ran 
Sa f «.&.K.M x 
Sash balance. W. W. S 
Sas ont ‘ 
Sash stop, w T. Barty 
Sawe “ 
Saws I 
Seale bead rere weiaghers, Cooley & Richards 
Seales a les ruler i, paper weighing, 
"A Ma .Y 
Scree see Window screer Window and door 
acres 
Screw anks, etc ra y a the 
| T ‘ : . 
r AT 
Holt 
nt, M. BK. Tynes 
e, T. B. Colby 
ittonhole cutting mechantsm, 
feeding mechaniem, P. Dieh! 
m M. G. Turne 
i w, KR. A. Battec 
f ening, W. KB. Wood 
“* wa, J. D. Greer 
Db 7 40.50" 
W. Day . 
D. ry 
RK. & 
rine signa Railway signal. Kail- 
al. Raliway train signal Train 
rt, B.C. Allen , 
Oe apparates, adjustable, F. EK. 
« machine. J. Vrat 
thptece for, W. H. Ross 
‘gas engines, W. 8. Sharpneck. 
< machines, yarn separator 
Anika 
% . Gessner 
Si Ansell 
e 
nu 





Stam; ¢ machine, §. B. White 
aide 
Stamp delivery machine, coin-controtied, 8. M. & 
c. 0. Dows * 
Steam nt niversal, H. T. Knight ° 
Steam, precipitat r impurities in exhaust, C 
krman 
pper 


og and sing mechan- 
tea pot, J. O. Draper 
ag and shovel. combined, M.G 


echanism, KE. Moreau 
juciny white, C. Steffen 


ch. Railway switch 
w, E. J. Wisehanpt 


Kh. Delany 
m, P. B. Delany 


«. 4. W. Haines 





Tie. See Kailwar 
re and rim. wheel, 3. & tt 440.701, 
She? 


: 

7 

Tool handie, J. Swar . 

Torch and hand warming cane, combined, J. A 
Nesmith 


Train signal, W. D. Sheld 

Tramway carriage, G. ti. Hulett 
Transporting receptacie, Rogers & Hofman 
Trap. ee Pieh trap 

Trimming. §. Finkets 

Truck . wt Nasor 

Trapk fastening. M. « Hatt " 

Trenk. wardrobe, & M. Me mac 


Tubolar ootier, N. 8.4 & K Ke vediel 
aet t. Hatehioson & Cables ; 
ufte or buttcne, machine for making, Hutchin- 
son & Cables 440,708, 
Typewriting machine, &. (. Haribut 
Veceum chamber, 4. Patten 
Valve, balanced cut-off, J. T. Cane 
Vaive, cas engine, W. &. Sharpneck 
Vaive gear, A. FP. Tome 
Vaire, jock. Lamb & Crowell 
Valve, steam engine, ii. N. Gale 
Valve. seam engine, J. Rose 


441.105 
440,638 


40,673 


440 SF 
440,138 


440,502 
40,550 
441.079 


41,019 


441,050 


440.581 
440,92" 
440.927 
$0.07 
440.73 
440 50 
440,655 
40 


440.20 
“4103 
441,054 
440. ™! 
440.66. 
4s14 
440,781 
0 

440,970 
440,756 
M0671 
44.681 


440.7 
440,622 
40.08 
40.20 


440.98) 
44) 05 


. 5 


440 GA 





HO. ry 


~ M097 


440,692 
M1 m1 
+40 86 
441,024 


. 40501 


44100 
440.74 
440.6057 


40,873 
0,573 


440.702 
LOT 
440,76 


440,249 
41 m1 
050 
440.55 


440.306 
46045 
wu 
985 
440.572 
440.710 


40.58 


1s | 
MOTT | 


“ise 


“41.88 | 


om 


Anti-febriles, Farbenfabriken, vormals Fr. Bayer 


Vaporization of liquids, apparatus for the, M. M. 


Monsanto . ° 
Vault or like structure, safety, G. 8. Clark... 404 
Vehicle running gear, C. A. Beblen . 400,871 
Vehicle ranning gear, J. W. Henney. OTT 
Vehicle running gear. d. @ w. ome nocceecebene 440807 
Vehicie running gear, W. Patterson. .......«.++. 9 
Vehicle ranning gear, L. W. Sharpe eoeeee TB 
Vehicle running gear, KR. F. Veugnas eveee 40519 
Vehicle sand band, J. Cable..... . aan 
Velocipede > ©. TABBB. cccccccccccoceccccscccososces MOI 
Velo ci pede, Martin ° : 

V eloci pede io ek, G. R. Fuller 440.947 
Vending apparatus, J. A. Williams . 40,983, 440,94 
Ventilavor. See Kadiator ventilator. - c 
Volumetric valves, mechanism for recording, U. 

N. Dutton eccce 41.094 
Wagon brake, J. B. Hutchinson 441,008 
Wagon, dumping, 8. 8. Whitmore 440,256 
Wagon gate, automatic, C. W. Thompson 40555 
Wagon jack, KR. li. Wilson tan Te 
Wason step, R. K. Thompson : 440,061 
Walking, ranning, and jumping, apparatus for fa~ 

cilitating, N. Yaen , 440.684 
w all ornament, M. E. Conegan ° oe pe 
Wash bench, J. McLain oe seces by 
Wash butler, G. Bowler es f 
Wash boiler, A. C. Smith 440,080 
Washer. See Resilient spiral washer. a 
Washer, J. A. Turnball 440,870 
Washing machine, J. H. Lowrey 440,774 
Wateh protector, C. C. Wright . i 441,046 
Wateh, stem windir.g and setting, C. T. Hiagin- 

botham cou , * ‘iets 440,578 
Watches, balr spring stuc or, C. : - 

botham 40,877 
Ww ater apparatus for utilizing natural gas for 

raising, W. H. & 8. B. Castor.... sees 441.056 
Water closet, Tl. Hi. Craigie. ...........++-- oe 440,755 
Water closet, P. White oe 441.045 
Wax, composition for shoemaker’s, E. Roche. 440,72 
Weather strip, Withers & Knobel... 440.857 
Weighing machine, grain, C. li. Phillips 40.7 
Welding apparatas, electric, H. Lemp —— 440,41 
Welding compoand, F. Durrant ee enees 40,046 
Welding. electnec, K. Thompeon a aan 440,164 
Welding transformer, electric, ti. Lemp........... 44,60 
Weill drilling machine, G. Pech oe. 0 
Wheel. See Fifth wheel. Wind wheel. 

Wheel, BE. EK. A. Sorel : poenececoescoos 441,041 
Wick rairver, 11. L. Clark nae <oeee. 7 
Wind wheel, J. W. Vincent ef al , . 40,600 
“ ding thread, apparatas for, J -seee 40811 
W indlasses, locking gear for, K. H. .— antes 440,784 
Windmill, W. E. Shields 

Window or door screen, adjustable hinged, Ww. 

i, GOUTIID. ccccce ccccccescccccesocecsoocescocegoes 441,006 
Window screen, T. Smith 2 tte aemenaal a 
Wire drawing machine, G. Wirth cosccess eee 440,680 
Wire rope machine, W. R. Beckmann ............++ 4400.59 
Wire, seamless plated hol ow, L. Le Burdon. eeccee 440,04 


Wire system. underground, BK. Verstraete am 441,043 
W ood and « ther compressible material, machine 
for ornamenting, EK. W. Alleigh (r) 11,121 
Wood and other compressibie material, two-part 
eylinder and die for ornamenting, E. W 


Alleiah (r) 1LiIZ2 
Woodworking machines, feeding attachment for, 
E. Benjamin ... 440,735 
Yoo app aratus for extracting grease from, L. 
wel cece soccagadiease GEE 


Pi 
Wre ch. See Pipe wrench. 
Wrench, A. Chainey ee 
Yeast, preparing, KB. Leconte 
Yoke and brush holder, F. B. Rae 


BREE 





DESIGNS. 

Album cover or case, Pattberg & Brodhag eeccsocoee 

Barber’s chair, H. A. Schneekioth . . ExT 
Brush back and handie, J. F. W Vhitney. esteganannes WNA45 
Se, a, Ee, DEcaececeesecsessseessnneedl DA to WAL 
Carpet, O. Heinieke wikia wwe , eneenen 15 
Carpet, H. Hunt 4 W516 
Flower pot. J. G. Whilidin B56 10 Wa 


Handle for spoons, forks, etc., R. Leding BABS, 
Knife. G. W. Steding ° 
Knurling to (. Shaefer 

Magnet. EF Weston 

Organ case, L. K. Foller 

Spoon, soup, N. A. Wheeler 
Stove, cooking, Bascom & Ritchie.. 
Stove, heating, Bascom & Ritchie 
Table knife, A. W. Cox 

Wall paper, C. Booze 

Water closets, seat plate for, J. Reid 





TRADE MARKS. 


& Co eons 
Cure for catarrh and jung and liver troubles, Tom- 


linson Dead Shot and Quick Relief Ot Co 18,25 
Coffee, A. Roth Grocery Company 18.640 
Flour. wheat, C. A. Gambrill Manufacturing Com- 

pany . cocccesse SED 
Flour, wheat, A. V. Ryder on 15,69 
Gom, candy, and other confections, chowina, BH. 

D. Smith & Co 18,623 
Geom, chewing, C. 8. Burroughs 18.041 
Lighting machinery, incandescent, National Elec- 

tric Manufacturing Company ° 18,645 
Liquid drier, C. H. Gillespie & Sons oo+e+ 18,002 


Medical belt for the cure of disease, G. W. Angell. 18,026 
Medicine for diseases of the liver and for chilis, A. 


©, Simmona, Jr, Medicine Company cvesees 18604 
Orone water, On ype Manufacturing Co 1.63 
Paper, writing and book, Whiting reper Company. nas 
Silks, raw, Bavier & Co 18,628 to 18.631 
Stove polish, H. W. Weeks --» 
Watch cases, Metropolitan Watch Company. «+» 184 
Water closets, T. G. Koight.... ecee 18,644 
Whisky, Edel Brotners ‘ «-+» 185,688 
Whisky, F. Goetamann & Co cocccee 18,082 
Woods, dyed and stained, Auffermann & Co........ 14,27 


7s 


THE GREAT WRITERS OF THE Day: 





. To convince everybody, before reap eno of the seal 
S; quality and interest of our iieautifal tifully Illustrated jour-; 
nal in its new form, we will send to any address 


EV wee Weeks: 
Kr Qeen'ss : 


SEND TEN CENTS for a trial subscription, and we will 
"send you three numbers, including our CHRISTMAS NUMBER, 4, 
*with an artistic cover; also, our Calendar Announcement for 
41891, with a painting—“ The Minuet "—by J. G. L. Ferris. 


ae 


Sf 8 fF 8 ee 


sf 


; These three numbers contain the following reading-matter: 
F'(4) Mrs. Amelia E. Barr’s new serial, “The Beads |} 
. of Tasmer.” Mrs. Barr is the author of that most 
os successful serial, “ Friend Olivia,” just completed in Zhe 
4 Century; but hereafter Mrs. Barr will write exclusively 
% for The New York Ledger. 3 
k.(2) Hen. George Bancroft’s description of “The)Z 
4 Battle of Lake Erie,” beautifully illustrated. , 


se 


(3) Margaret Deland’s latest story. “To What End?” 
1(4) James Russell Lowell’s poem, “My Brook,” % 


ae 


“F 


73 written expressly for Zhe Ledger, beautifully illustrated 
+3 by Wilson de Meza, and issued as a FOUR-PAGE'§ 
re SOUVENIR SUPPLEMENT. cs 
7|(5) Mrs. Dr. Julia Holmes Smith starts a series} 
‘a of articles giving very valuable information to young} 

a mothers. : 
% (6) Robert Crant’s entertaining society novel, “ Mrs. «. 

% Harold Stagg.” Zz 


..(7) Harriet Prescott Spofford, Marion 
Harland, Marquise Lanza, Maurice: 
4 Thompson, anid George Frederic Par-(< 
SONS contribute short stories. 


.. (8) James Parton, M. W. Hazeltine and Oliveri2 
J Dyer (author of “Great Senators ”) contribute : 


, 


~ articles of interest. > 


In addition to the above. SPARKLING EDITORIALS. 
Illustrated Poems, HELEN MarsHatt Nortn’s chatty column, 2 
and a variety of delightful reading of interest to all members of (4 


sf 


se 


> 


sf 


a? 


¥' the household. r, 
y The foregoing is a sample of the matter which goes to make} 
eiup the most perfect National Family Journal ever offered to the 
&., American people. cs 
x Send Ten Cents for these three numbers and judge form 
x’ yourself, or send only Two Dollars for a year’s subscription to (4 
‘* THE New York LEDCER, + 





A Printed copy of the specification and drawing of | 
any patent in the foregoing list will be furnished from 
this office for % cents. In ordering please state the name | 
and number of the patent desired, and remit to Munn & 
Co., 41 Broadway, New York. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list. provided they are simple, at a cost of $40 
each. if complicated, the cost will be alittle more. For 
full instructions address Munn & Co., #1 Broadway, 
New York. Other foreign patents may also be obtained. 





, Advertisements. 





Inside Page, each insertion « « « 75 cents a line. | 
Back VPage. ench insertion - « « $1.00 a line. 

The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type Engravinus may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at publication office as early as Thursday morn- 
ng to appear in next issue. 


USE ADAMANT Will L PLASTER 


itis Hard, Dense, and 1 Ae 








K-Robert Bonnér’s Sons, Publishers, 21 William St., N. Y. City. 12 
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The Sebastian. -May Co. 


Improved Screw Cutting 


rower td L ELEO 


Drill Presses, Chucks. Drills, Dogs, 
and Muchinists’ and A ym 
Outfits. Lathes on trial. 
logues mailed on application. 

165 4 167 vr oule. Ave., 
SIDNEY, OHIO 


ROCK DRILLS 
AIR COMPRESSORS, 


MINING AND QUARRYING MACHINERY, 5 D90¢ ANDEE P 


Ingersoll - Sergeant Rock Drill Co. 













Do all your own 

P printing. Save 

$3 PRINTING PRESS. money. Cata- 
logue for two stamps. elsey & Co., M , Conn. 








awy~* 





hesive. Does not check or 

“~~ It is impervious to wind, coe 
~and disease verms. It dries -p 4 2| 

—.few hours. It can be applied 

any kind of weather. It is in —_ 

eral use. Licenses granted for the 

TMixing,using, and selling. 


J — = ADAMANT MFG, co. 


00 EK. Genesee ™t., 
Syracuse, N. Y. 


_“ Star” Screw Cut- 
Foot Lathe ting Auto- 
aw ngs 


ous in, A ,-\y 

—— ———— 

LATHE 
H 


















o_o 
Scroll Sawa, Catalogue 
Cireular Free 
‘ows, Lathes of all our 











Mortisers. 











Ne. 10 PARK PLACE, NEW YORK. 
Send for Complete Priced Catalogue. 


THEC OPYING I PAD.—HOW TO MAKE 
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ca! directions for the manufacture of an effective incu- 
bat r that bas been careful'y tested and found to per- 
form al| that may be reasonably exrected ; with direc- 
tions for operating. With 4 figures. ( ‘ontained in Sct- 
E\TIFIC AMERICAN SUPPLEMENT. NO. 630. Price 10 
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Machines.—By Geo. M. Hopkins. With drawings to scale 
and full directions for constructing dynamos 0 e fferent 
sizes. The small machine is intended tor oupert 
p ses. Will heat from 4 to 6 inches of platinum wire, 
pr duce the electric light, decompose water rapidly, 
xnetize steel, ring a large gong, cive powerful sh 
cperate induction coils, and will, tor temporary use, re- 
piace 5 or 10 Bunsen cells. Contained in SUPPLEMENTS 
161 and 599. Price 1 cents each. The larger ma- 
chine produces eight 16-candle lights or one powerful 
are light. Can be arranged as a series, shunt, or com- 
ound wound machine, Can be run for a short time by 
»orfourmen. Requires one horse power for con- 
Unved running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Winding of arma- 
ture and fleld magnet pay illustrated. Any intel- 
liwent person with the aid of these drawings and instruc- 
tions may make useful, durable, gy my el mackinee, 
Cont tained in SUPPLEMENT 600. 
MUNN & CO., PUBLISHERS. 361 Broadway. New York. 
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‘HE PHONOGRAPH.—A DETAILED 
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An deutsche Erfinder. 


_ Die und thitige Klasse der deutschen Erfinder 
in den Vereinigten Staaten machen wir besondeérs darauf 
aufmerksam, $s unsere Firma durch ihre Verbindun- 
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Unsere Firma ist bereit, titzt auf e 
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und pinktlich Patente zu erlangen. 

Unsere deutsche Abtheiiung wird von fihigen deat- 
chen Ingenieuren geleitet welche in der Office mit per+ 
Sonlich vorsprechenden Erfindern direkt verkehren, und 

‘ath und Auskunft geben. — Unsere weltbekannte und 
populir gehaltene Zeit«chrift der ** Scientific American” 
* Spricht in ihren Spalten die hedentenderen Erfind: 
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Barnes’ New Sensitive Drill 


Has These Great Advantages: 
The speed of the drill spindle can be In- 
creased or Diminished Instantly, or the 
motion reversed, without stepping the ma- 
chine or shifting belts. Mvore or less driv- 
ing power can be applied to the drill spindle, 
as the size of the drill or the nature of the 
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w. F. & JNO. BARNES CO., 
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Popular Books 


—~FOR THE— 


HOLIDAYS. 


Experimental Science.—By Geo. M. Hopkins. 





Natural Philosophy without a Teucher Simplified. In- 
teresting Experiments in Every Kronch of Phrsics De 
scriptions of Simple and Efficient Apparatus, much of 
which may be Made at Home. Among Subjects treated 


are Klectricity in «ll its Branches, Magnetism, Heat, 
Light, Photography, Microscopy, Optical Llusiona, Me- 
chanics, ete. A world of Vulnable Information. A 


Source of Rations! Amusement. A superb work for 
Young and Old. 740 pages, nearly we east class engrav- 
ings. Elegantly bound in cloth...... 00 

Popular Scientific Recreations.--Transiated and 
enlarged from the French of Gaston Tissandier, and pro- 
fusely illustrated. This book includes the famous series 
of Experiments in Physics Without Apparatus, that have 
won such wide appreciation in so many households, Ex- 
periments in Physics and Chemistry, Natural Magic, 


lectricity, snd similar subjects are all treated and very 
fully illustrated with the most artistic woodcuts, 0) cuts. 
7380 large pages. Holiday oat. Haif ween | gilt 
QOD. cccccccccesccccces coves ert. 


Cyclopedic Science Simplificd.—By J. H. Pep- 


per. With over @O illustrations. Treating on Light 
feat, Electricity, nea, Pneumatics, Acoustics 
and Chemistry epee. coeccesscosese 82.56 


This is an excellent work. 


Boys’ Book of Science.—The Boys’ Book of &ci- 
ence, by John Heary Pepper, author of the “ Playbook 
of Metals.” Lllustrated with 453 engravings, chietly exe- 
cuted from the author's sketches. By H.G. Hine. He- 
vised, with many additions, by T. C. Hepworth, New 


Si: sculbentindheocvecemesiin caleeusiellinwes $2.00 

Home hg eo in Science.—By T. O'Conor 
Sloane, E.M., A.M, 1D. illustrate wtp Mi eng ave ngs. 

pages........ pongss 00sbevesoeseesel $1.50 


SYNO 8 OF Contents Chapter L Experimental 
Science. Il. Mechanical Operations. Ill. Experiments 
in Mechanics. IV. Experiments in Gravitation, Hy- 
draulics and Pneumatics, V. Atoms and Molecuies. 
vl. Experiments in Molecular Physics. Vii. Experi- 
ments with oee Bubbies. Vill. Experiments in Heat, 
Sound, and Light. IX. Lecturing. index, 


Electricity in Daily Life.—A Popular Account of 
the Application of Electric md ve Breny Day Uses. With 
120 illustrations, 8vo...... cove » 83.00 

In this work eminent experts treat in a popular 
manner of the Electric Railway, Motors, Lichting Tele- 

raphs, Cables and their Laying. Electricity in the 
iousehold, in Warfare, on Land and Sea, and as ap 
plied to the Human Body. 

Electricity in the Service of Man.—A Popular 


and Practical Treatise on the Applications of Electricity 
in Modern Life. By A. R. Von Urbanitaky. From the 





German. Edited with copious additions by L. Wormell, 
and an introduction by John Perry, M.B. With 800 iliue- 
trations, 8vo, cloth. N. ¥., 1886 esas’ di 86.00 

Practical Electricity. —A Treatise for the Use of 
Students of Electrical Enuineering, teaching how to 


procure a Knowledge of the Electric % vrrent, Difference 

of Potential, Resistance, Klectromotive Force, Quantity, 

Capacity, Power. etc. By W. K. Ayrton, F.R.S 

numerous illustrations, diagrams, and formula, / 

able work. 516 pages, Svo... 
Electrical Engineering.—By W. Slingo and A 


Brooker. A Practica! Book for Electric Light Artisans 
and Students. This isa Comprehensive Treatise on the 











more Important Modern eaereneeneent of Electricity 
6) pages. 300 illustrations.,...... ese $3.50 
Electrical Dictionary, —By Rewia 3. Houston. A 
Dictionary of Electrical Words, Terms, and Phrases. 
Brief Descriptions of P rincipies, Apparatus, Machinery 
and Instruments, Tables, Formulm, ete. A desirable 
book. Fully illustrated........ : 82.50 
Dynamo-Electric Machines.—By Carl Hering 
Principies of, and Practical Directions for Designing 
and Constructing Dynamos, with an Appendix contain- 
ing several Articles on Allied Subjecia, anda Tuble of 
uivalenta of Units of Measurement. Lilustratod, N. Y 
becceececce ‘ . 2 56 
Haswell’s Engineers’ Pocket Book.—Engineers’ 
Pocket Book. Mechanics’ and Engineers’ Pocket Book 
of Tables, Rules, and + ormuias pertaining to Mechanics, 
Mathematics. and Physics: including Areas, Squares 
Cubes, and Roots, ete.; Logarithms, Hydraulics, Hydro 
dynamics, Steam and the Steam Engine, Naval Architec- 
ture, Masonry, Steam Vessels, Mills, etc.; Limes, Mor- 
tars, Cements, etc.: Orthography of Technical Words 
and Terms, ete. Fifty-second edition. By Chas. H. Has- 
well. 12mo, pocket book form eee 84. 
Engineers’ Handy Beok, yntaining a full Ex- 
planation of the Steam Engine inave ator, and its Use and 
Advantages to Engineers and Steam Users with For- 
mule for Estimating the Power of a}! classes of Steam 
Engines; also, Facts, Figures, Questions, and Tables for 
Engineers who wish to qualify themselves forthe United 
States Navy, the Revenue Service, the Mercantile Ma- 
rine, or to take charge of the better class of Btationary 
Steam Engines. Cne volume. Second edition. 675 pages. 
16mo, tucks, gili edge. bate eothctanbe #3.50 
The Practicai Steam Engineer's Gaide.—In 
the Design Construction and Management of American 
Stationary, Portable, and Steam Fire Engines, Steam 


Pumps, Boilers, Injectors, Governors, Indicatora, Pis- 
tons and Rings, Safety Valves and Steam Guages, For 
the Use of Engineers, Firemen, and Steam Wsers. By 


Emory Edwards. lilustrated by 119 Engravings. Third 
Edition, revised and corrected. 42 pp. lWmo....82.50 

Every Man His Qwu M“echanic.—A C« omplete 
Guide for Amateurs. New [loliday Edition, revised + = 





greatly enlarged. Withan Appendix. ®ipp. 80 * vl 
cuts. 8 Working Drawings. (1888.) Price.. 83.50 


Gems and Precious Sones of North J Amr rica.— 
A Popular Description of their Occurrence, Value His- 
tor Archwological, and of the Collections in whic ht hey 
xiet, also a Chupter on I ours, and on Remarkable For 
aa Gems owned in the United States. By George Fred- 
rick Kunz. New York, 18. Pp. 3%. Ulustraied with 8 
colored plates and numerous engravings. Price. 810.00 


Practical Biterescep? . —By G. E. Davis. A Desira- 


ble Work. Illustrated. BVO ............0.+-. .. 83.00 

Carpentry Made Easy: or, The Science and Art of 
Framing on a New and improved System. With Specitie 
Instructions for Building Balloon Frames, Barn Frames, 


Mill Frames, Warehouses. Church Spires, ete. Com- 
prising also a System of Bridge Buiiding, with Bills, Ke- 
timates of Cost, and valuable Tabies. Illustrated by 44 
lates, comprising neariy 200 figurer. By William E 

ll, Architect and Practica! Builder. 8vo........85.00 


@@” Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 


MUNIN c& OQ., 


Publishers of the “Scientific American,” 
361 Broadway, New York. 
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Inside Pee, cack insertion - - - - 75 cents a line 
Back Page, cach insertion «- - - - 81.00 a line. 

The above are charges per agate hine- about eight 
This notice shows the width of the line, 


words per \ine 
EBnwravings may head adver- 


nd ia set in agare 
tisomes te at the same rate per agate line. by measure- 

mer = the letter press. Advertisements must be 
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. A Non-Conducting Coverin 

Victor [oo ! 


For pleasure, business, recrea- 
jon, and for anything you 
could use a bicevele for, 


VICTORS ARE BEST! 


Send f stalogue, 


Overman Wheel Co, Makers, 








87 Maiden Lane, New York. 


=z. W. JOBRNS’ 
eee a PIPE COVERING. 


for Steam and Hot Water Pipes, etc. 
READILY ATTAC D OB REMOVED BY ANY 


ASBESTOS BOILER COVERINGS. 
We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any part of the Uniled States. 
=x. Ww. JOmNS apa ee COMPANY, 

H. W. Johmus’ Asbestos Millbeard, Sheathings, Bul oo ll ee Fire-Proof Paints, 

Liquid Paints, Asbestos Roofing 
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SMALL ELECTRIC MoToR For am-| THE SMITH PREMIER TYPEWRITER 


ateuis ty ©. D. Parkhurst. ‘Descriptio m in de 

“mall «@ di eesily made motor powerful en i ae 
a ten or (welve inch brass fan and to give a good breeze 
With figures drewa s ~Cale Contained in_ Scien 
riy AMr RICA Sc PPLeMENT, Ne 6 Price 1 
cents. To be had at this office and from all newsdealers. 
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ELTING: c= Something New_aeg 
tlexth ne times stronger than leather. 
- ot affected by wet, iry r heat. Send your 
Important ry rovements. 

——, res ' t and description to the Essential Features greatly perfected. 
FE THK wi De ! EY w TRE BEL T co. OF The Most Derable in Alignment. 

BEAVER FALLS, PENNA... U.S. A. Re Easiest Running and Most Silent. 

sponsible agents wanted to sell this new invention, | All type cleaned in 10 seconds without soiling the hands. 

covered by more than twenty patents, bere and all ith Premier T Co., Syracuse, N. Y., U. S.A 
Ss over Europe. 9" In writing name this paper. Veo Gale Sea for © seoeniae, - : ; 
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THE MODERN ICE YACHT. — BY| 2to wi. P. The The Motor of 19th Century 





Geo. W. Polk. A new and valuable paper. containing 

ful) practical directions and specifications for the con- ‘an be used Any Place, to do fan 
strnction of the fastest and best kinds of Ice Yachts of | w ork, and by Any Une. No Boiler 
the latest, meét epproeved forms. [llustrated with en- No Fire! No Steam! No Ashes! 
gravings drawn to seale. showing the form, position, No Gauges! No Engimeer! A per- 
and arranemeut of ali the parts. Ox ntained in S01 EN- fectly safe Moter forall places and 


rposes. (‘ost of operation about one 
bo an hour to each indicated horse 
power. For circulars, ete., address 


Charter Gas Engine Co. 


TIFIC AMERICAN SUPPLEMENT, No, . Price 0 
couts, To be had at Unie « Glee and of all dewsdealers. 








P. O. Box M48, Sterling, Ill. 


NEW KODAKS| 








we do the rest. _— G 


Seven New 
Styles and 
Sizes 
ALL LOADED WITH 
Transparent 
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j | Levels, Transits, Surve 
: Com passes, Pocket and 
matic Compasses, Hand Lev- 
ele, Angie Mirrors, Planime- - 


i, : = =f 4 co kh = ) fy 
Fr TKEUF FFELEESSER co 
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Za Po “les, Chains, ete 
=——= Catalogue on application. 


VELOCITY OF ICE BOATS. ACOLLEC. 
tion of interesting letters tothe othoretihe SCIENTIFIC 
AMERICAN on the question of the Eft the 

monstrating how and why it is t these craft 

faster than the wind which 

with 10 explanatory diagrams. Contained in SCIENTIFI 
AMERICAN SUPPLEMENT, Ho. $86. 10 cents. To 
be had at this office from all ne 
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Any desired back number of 
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k. New inven. 


tions worked out. Small machinery built in iron or brass. 
Working drawings made. Aug. Zaubitz, 48 Centre St., N.\ 


Wanted 50.000 Sawyers 

SAWS *" Lumbermen to SAWS 
send us their full address for a copy of Em- 
erson’s [2 Book of =A WS, new 18® edi- 
tion. We are first to introduce Natura. 
Gas for heating and tempering Saws with 
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i, and coqaboess, enabling us to reduce 
pcarers EVERSON, SMITH 

Co. (Lad,), Beaver Falls, Fe. 
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Scientific American 


ESTABLISHED 1846. 
The Most Popular Scientifie Paper in the World. 





Only $3.00a Year. includin Postage. Weekly. 
53 Nambers a Vear 





This widely circulated and splendidly tllustrated 
paper is pub ished weekly. Every number contains six- 
teen pages of useful information and a large number »f 
original engravings of new inventions and discoveries 
representing Engineering Works, Steam \uchinery, 


ICE-BOATS — THEIR CO SE 2 New Inventions. Novelties in Mechanics, Manufactures, 


and management. With “engravings. 
directions in full. Fost os 
construction. Views of the two 
used on the Hudson river in winter 
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For sale by all Phots. Stock Dealers. 
Biss a COMPANY, SE WING MACHINE MOTOR FOR AMA- 
teurs.—By C. D. Parkhurst. ym Of avery sim- 


M tic 
ROCHESTER, N. Y. | pie and effective motor, with woe ted armature, of 
sufficient power to actuate a sewing machine. With 11 
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this office and from all newsdealers. 
VALUABLE PAPERS Our SICHT-FEED 
Contained in SCIRNT ne AMERICAN SUPPLEMENT, sent | 
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i nS 4 ‘ .. ‘Ser ‘Brendway, New York. | 






Barrel, Keg, Hogshead | Fig. 306, 
Will just suit you. Write for complete 
STAVE MACHINERY. Catalogue. 


Over ® varieties manu- 
factured by 


E. & B. HOLMES, 
BUPFFAL®, N. ¥ 
Also a full line of wees 
Working Mac minery. 


The Lunkenheimer Brass Mfg. Oo., 


15-17 EB. Sth St., CINCINNATI, 0. 
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Chemtering, Howeling, and Croaing. 


STEREOTYPING; THE PLASTER AND 








Paper Processes.—C and preparation of the}  § Q5 MILK ST,, BOSTON, MASS. 
mou the best allo { metal and proper dentes of " 

heat, trimming and g the plate, et« A minute | . 

leseription of both processes. with numerous illustra- 


tions. A paper hy ar vat interest to every printer By 
Thomas Bolas Lf SCIENTIFIC AMERICAN 
a PPLEMENTS 733 snd 774. W cents each. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not farnish- 











unlawful use. and all the consequences 
thereof. and liable to suit therefor. 
























) with the pupbli- 





MESSBKS. MUNN & CO. 1 








cation of the SCIENTIFIC continue to ex- 
amine im provements icitors of Patents 
for inventors 
In this tine of t ' B ad forty-one years’ 
perw d facts for the 
prepara n ifieations, and the 
prone ‘ f Aop atents in the United 
Staion anada. and tries. Mesers. Vann & 
also attend tot ot Caveats. Copyrights 
for Books, Labets ; anments. and Reports 
on Infrinwements of Pa All business intrusted to 
ther ts dooe with special CaF8 and promptness, on very | THE MARINE LOCOMOTIVE.— . BY 
reasonabie \erms Description of a vessel su papeerted a pro- 
4 pamphlet sent free of charee.on application, iol pelled by revolving drums. With 8 figures aa in 
taining full formation about Patents and how tw pro- Boren iri yoy et Rg pe No. Soa, Price 
cure them: directions concerning Labels, Copyrights, ? cents. To be had at this office and trom all news- 
ealers. 


Designs, Patents oa, Reissues infringements, As- 
siunments, Reject Hints on the Sale of Pa- 


ed by it or its licensees responsible for such | 


ENY ENTIONS WORKED OUT, Drawings and 
Models made. Perfect safety to inventors assared. 
All kinds first-class lathe, planer, and bench work. Par- 
ticular attention to special machine tools, dies, and 
press work. Safety Coustruction Gon I ees) 145 Elm St., N.Y 


GATES ROCK & ORE BREAKER 
Capacity upto 10 yards per boar 


Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Send for Catalogues. 
CATES IRON WORKS 
50 C Se. Clint 
—_ iao, 
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4-57 York. 
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= a Contained in — AMERICAN 80: 
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Catalogue free. Address Typewriter Seabeinast, 
POPE MFG. (O., Boston, New York. Chicago. 
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hd M-ELASTIC ROOFING FELT costs only 
$2.00 per 100 square feet. Makes a good roof for 
years, and any one can put iten, Send stamp for sam- 
ple and full particulars. 
GUM ELASTIC ROOFING O., 
39 & 41 West Broadway, New York. 
LOCAL AGENTS WANTED. 





tenia, etc. 
We also send, free of charor. a Synopsis of Foreign Pa- 
tert Laws, showing the cost and method of securing 
Patents in ai! the principal coantries of the world, 
MUNN & €@., Solicitors of Patents, 
Ml Grondway. New York 
BRANCH OF Fic -y Ne. (2 and Gi F Street, Pa- 
Building, near 1th Street, Washington, D.C. 








Chemistry, Klectricity, Telegraphy, Photography, Archi- 


tecture, Agriculture. Horticulture, Natural History, etc. 


Complete List of Patents each week. 


Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—® numbers— 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of three dollars by the 
publisners; six monti.s, $1.50; three months, $LWw. 

Clabs«.—Special rates for several names, and to Pest 


_ | Masters, Write for 


particulars. 
The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully pliced inside 
of envelopes, securety sealed, and correctly adéressed 
seldom goes astray, but is at the sender’s risk. Ad- 
Gress all letters and make all orders, drafts, etc., pay 


able tu 
MUWIT dé CO., 
361 Broadway, New York. 
>--—- 


Scientific American Supplement. 


This is a separate and disfinct publication from 
THE SCieENTIFIC AMERICAN, but ts uniform therewith 
ip size, every number containing sixteen large pages fu!! 
of engravings, many of which are taken from foreign 
papers, and panied with tr lated descrip! ions. 
THE ScLeNTIFIC AMERICAN SU’PLEMENT is published 
weekly, and includes a very wide range of contents. It 
Presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralocy 
Natura] History Geography, Archeology Astronomy, 
Chemistry, Electricity, Light. Heat, ‘Mechanica! Evgi- 
neering, Steam and Railway Engineering, \'10'n¢. 
Ship Building, Marine Engineering, Photogr py. 
Technology, Manufacturing industries, Sanitary En- 
gineering, Agricuiture, Horticulture, Domestic Kcono- 
my, Biograpl'y, Medicine, etc. A vast amunnt of fresh 
and valuable information obtainable in no other pu- 
leation. 

The most important Engineering Works, \\ echan!>0s, 
and Manufactures at home and abroad are illustrated 
and described in the SUPP! EMENT. 

Price for the SUPri.eMENT for the United States «4 
Canada, $5.00 a year, or one copy of the SCIENTIFI: A™- 
EKICAN and one copy of the SUrPLEMENT, both ma led 
tor one year for $1.00. Sing’e copies 10 cents. Address® 
and remit by pustal order, express money order, or check. 

MUNN & Ceo., 361 Broadway, N. ¥.-. 
Publishers ScTENTIFIC — ICAN. 


Building Edition. 


THe SCIENTIFIC AMBERIOAN ARCHITECTS 
BuiLpERs’ Eprrion is issued monthly. $2.50 2 yes. 
Single copies, % cents. Forty large quarto pages. ¢ "4! 
to about two handred ordinary book pages; form ng * 
large and splendid Magagine of Architecture. ' rich- 
ly adorned with elegant plates in colors. and with ther 
fine engravings; iWustrating the most interestin« °™ 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each bumbe’ 
of a variety of the latest and best plans for private ™*" 
dences. city And country, including those of very ™ od- 
erate cost as well as the more expensive. Drawings '' 
perspective and in color are given, together with fu! 
Plans, Spec fieations, Sheets of Details, Estimates, «'“ 

The elegance and cheapness of this magnificent ¥0"* 
have won for it the Lurgest Cirealation of °°’ 
Archnreccural publication in the world. Sold ') * 
newsdealers. $2.50 a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 
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